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26/09/2019 


uouJLuJI &jL&aJ vjJLiui)l ^miuJLI vjJaao 


: CtoJjjuULoJI l—llo^lsZ—oJI^ Cj I JoLuO—^J I 


. (jJLl II j 3 -iJJ lSjIoiX^JI i_jv_sLo \l I .IolQ .ujl,olU 4iujj i- 

^lLjjuJ J^lA^g jLsjI LSI J^Aj jjdloJI _vJI l oo u) ^lLuuJ dJUl iiij 3 p-o 4iujj i- 

j jbLoJ I l. Q Q jujJ I O Uo Mj 3 U I 

3 jLhjLj 4jj lasi /3 iIjL^I^^ (iLjJLUI i i^oLlII i J 3 III ) 4jj Lx&x) buiL ujloJ du^jlbl 43 uuj_J- 

. ibj^JI AaujjlLII 2-^5^° 3 -^Lo i dlljtj i_Sjlasi>o ppo^a u 

^ ii> 3 Jjii>oJI cljA>\JI Ulujluj i"ij q b l 2 jll> ^jdLbj-b pAJAclo -iAszJ ijJjjsJI duibJI pj- 
cjjsJI ^jjjL iii ,oj jj>lll SacUlII LclIu (1500*1500*500 m) Lx&a>I jL l j r JAcliLll oa& 
.(650 mrriuJI^) j^/xsJI c i ^>3 p-o oAeliiJI i^va JJuxLoJI^ i g,i *> i_i> 3 jibuoJI 


iujj^JI cu^ujlLII jLj b l asz_LLbJI ob Afli/xJ I go oIclLujloJI IjjLLulloJI diLjlbuoj 

dJXLSLJI aiujju j-u> * Ailedl gbI3JI (jJI i_jjii\JI uvib LgJb uJLUl J3jJU lSjLxsixJI bdLuJLoJJ 

iiLblllj l§lo ijjlajjjjill ,j5L>oj 1J giLuilJ J^Ia^ 3 jLhjI i_sl P 3 AJ jj^dedl j^aJI 1 iiLuj gdjjjud 

isAj-bJI uJx. Aii/dl lSjLolH-oJJ iojlbuo jac Lgj' 3 ^ uJI 


: uJLjiJill JaLxJUI jaiLs-^o 

iyLdol 1OAC3 OjLclsJJ dibLuj id Liu 1 3 4 jij LoAi>o | ol ; ujLou' 3 diIA jLLullo LSI _i ,oAs I lj.b.. j 

Acl^iiJI ,_3_LbA3 J-ob JllLu dJ Liu ill jtzdIahJI Ale duibJI 

(BS EN 1992-1-1:2004) «j_lj 333 XJI diliADl^/dl dLibuio go uJj^JI a^JI ^Ia^IlujI pj' 4dx. 

: u\JLj LcJ lib^ 

(C20/25) o^Lal^oJI ijLuj_pt_JJ Jolsdijill .sl$j>l 


(320 Mpa) gd-uidl aja^J £ 3. dud I jL^a>I 

(25mm).aAxxcdJ uJLujaJI clbesz-JI 

(50 mm). Acl 3 .c L .lJ uJLujaJI clbiz-dl. 

(200 KN/m2).<a_Lo\lI djjji II J^oAi_j' is_ujj . 
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i_s*ibg i OjtgSAxxJI dAJgjgiJI ao^l^oxU libg JLa>\JI (j-o uvJjlII Asdl ^lAitlujI f>j [ jjp > 1_sA> 

. uJj leb 


UJS-JI 

JLo_=>\JI 


3.50 KN/m2 

fdouAJI iblLJ IJlxxbuij L j j 9 

2.00 KN/m2 

jjSjlcJI J3aJI iblLJ IjlLLbAiju' 

0.90 KN/m2 

( ftb-udlq LjJLlII j9aJ 1 i, acini ) cS-ijofl II UlblLJ >>lll 1II9JLJI L 'j j9 

1.80 KN/m2 

( (jjjl^JaJI ijJilj ) lS-^j£)qII CjUdMaJ uAIoljujIII 2J3JLJI yjg 

1.00 KN/m2 

(ftbumJI iblLi udb p j 9-0) fdoLLuJlj 8 g j aJ 1 JoljLa> lJ j 9 

3.00KN/m2 

(l Q Q juuJ 1 iblL ijJx. p j 9x5) t 'jAJU 1 pxxJ 1 )9AJ (jCLloJI bulg^- t 'j )9 

4.00KN/m2 

(i QOmll 4bMj ijJx. p j 9x5) ))SjloJI )9aJL uolixxJI bulg ~> t J j 9 

11.OOKN/m 

( j9 aJ 1 ^gjlb ) iuxDj^JI AaoJI uJa. uv-iLxJI J0JI9:> Lj j9 

5.50KN/m 

( ,jAJ 1 jjxxJ 1 ^ijjlb ) dAxbjlll AacJI uJx. ua'IaxJI bulg;> Jjg 

1.50KN/m2 

pt-bujjJI ibMj uJx. d pdl JLo j>lll L 'j j 9 

2.50KN/m2 

Lj-LuljxxJIg jjSaoJI j^aJI dJo\L uJx. d pdl Jlxx>lll Jjg 

4.00KN/m2 

(oJMjjjlJI uJx. <lpsJI Jlxx j>lll L j j 9 


Autodesk Robot) Auib'^I a^ujujIj _>ls_jill uoMaJI uJ Liu 111 gj^xxlll jIacI ,oJ ,oA<ijlo u 1 c- j 

jx> 111 ^sAouoJI liLog dJjg . (Structural Analysis Professional 2020 

.(Autodesk Company) idaill oa^J cbtiioJI iuSujxjXJI 


Ailo ^i&lo gxj ^jSxil Lo do 1 1 b/ ij 111 diji^ioJI 21) Lo tglsxxJU libg gj^xxjJI lib jIacI 


All I 1 “> 


iygjglll dLa_jx 31 3-0JI CjL bIjjjiI ^ uuiill JjsJI ,ol AitLxiLg 1 OsluJoJI 
I isz_uj AujIjaJ ( .bo0 d_Luj|j) cull'ljldl Jlou>l ijJI uJluliXll gj^xxlll pj Cjjs> 

IxX^-LO Lu'l) 6A0A.I gjjl Aujljj i1ia> 1 (aAotclII) AlujIjJI JLx^MJ <AJLiSLUI j^llsJU djjLiiJXJI 
^3-j 1 3J0JI illJjg JLol>I J_b I3 JLot5»l i_pxA<il ^Maoj plj->l ,jLulg iatgxiSxxJI acI c) 0 11 Aix. 

Acl^illl Jxjaij OSLuj AujIjJ (jJI dbLbjj. J^xxsJI plbii jaszj AjLc LSI ( LjJIaJI 5 J3\JI3 uvbjXJI ) 
. L^aJx. (jJjAdl 1 0llUI pi uvlll ^ylu'jx-liLU d_b 5 1 LgJx. o_sziiI3JI JLoa>\U 
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guLuJI JuJb*_ i 


i oilx.1 6j3^juoJI jxjLsxxJJ UL03 jLszjIII uJilxll gj^^oJjJ u 4 Liu ill J_iJL=tjLlI c\y>\ As_ \ 

: (jJj Lx$ J_iJL=tjJ I Ia& ^tju ^yaxiiill 


JuiiJI dxuxi ilbdl _paxsJI 


J 9 


jJI 


j-iZDXsJI 

uJ Liu ill 


6% 

i>°l j->A 

C469 


1>°I 

C479 


1>°I 

C483 

2% 

u-°l jac. 

C468 


11% 


C511 


1>°I 

C521 


1>°I 

C525 

12% 

1>°I >^ 

C510 




C553 


i>°l 

C563 


1>°I 

C567 


1>°I 

C552 


Juiidl dxuxi 

iJbJI 

j-vZAjlsJ 1 


46% 

clxol yl£. 

F365 

67% 

clxol jX£. 

F351 


J 5 ^ 

UT^Djill 


J 5 iJI j 5 jJI 


LjJIxJI 


J3^JI 


6 A/x_ciJI 


j-iZDXsJI 

uJ Liu ill 


JX.I C) ...tt JI 


ujLLuJL^dl _ijI^ ^-£b LcJ lii -03 fliicl iij^JucJI j-v^dIxsJI ( ox3jj ^1 uJI L & _ixJI 

. jjj.ixll Ia$j ^xJxxAflxJI 
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: CjLjuO^J_|| 


i1jlu*j i OJjJj> JLo_ >\ LSI ii>l_ubl J-ji> u'Txo-U fl-iluoiflj <i _ujjb clj_:>L _i 

^LaJI uJI iisLbillj vc-l j oi l 1 _^33 '^JLj^ iuLiuill jvdLLs-JI uJ^- 1 ° l ‘ l ,j-a-uhjj 
di-ujlLcJI iuLiulll J^JjxJI jbuil [gilc. uoUI 3 i iojiJLII culibiJI^ iiJLxSUoJI IjLljl3-\J I ^U 

. alol j^hJI <uj Liu ill jvzdUsJU 
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View 01 
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View 02 



W 200 
S8 - Stiars 
S 10 - Stairs 
S 200 
S 150 
SX 
SY 
S 100 

RB 200*400 
RB 200*500 
RB 400*250 
RB 500*250 
RB 600*250 
RC1 200*600 
RC2 600*200 
RC3 400 
RC4 400*200 
RC5 200*400 
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View 03 
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Autodesk Robot Structural Analysis Professional 2020 

Design: Eng.Refaat f. EL-Briky AL-Selini Building - Benghazi 

Address: Refaat 1970@yahoo.com 09/2019 


Load Cases 



Case 

Case name 

Load type 

Load values 


2 

Flooring - Roof floor 

(FE) uniform 

PZ=-3.50(kN/m2) 


2 

Flooring - Roof floor 

(FE) uniform 

PZ=-3.50(kN/m2) 


2 

Flooring - Roof floor 

(FE) uniform 

PZ=-3.50(kN/m2) 


2 

Flooring - Roof floor 

(FE) uniform 

PZ=-3.50(kN/m2) 


2 

Flooring - Roof floor 

(FE) uniform 

PZ=-3.50(kN/m2) 


2 

Flooring - Roof floor 

(FE) uniform 

PZ=-3.50(kN/m2) 


2 

Flooring - Roof floor 

(FE) uniform 

PZ=-3.50(kN/m2) 


2 

Flooring - Roof floor 

(FE) uniform 

PZ=-3.50(kN/m2) 


2 

Flooring - Roof floor 

(FE) uniform 

PZ=-3.50(kN/m2) 


2 

Flooring - Roof floor 

(FE) uniform 

PZ=-3.50(kN/m2) 


2 

Flooring - Roof floor 

(FE) uniform 

PZ=-3.50(kN/m2) 


2 

Flooring - Roof floor 

(FE) uniform 

PZ=-3.50(kN/m2) 


2 

Flooring - Roof floor 

(FE) uniform 

PZ=-3.50(kN/m2) 


2 

Flooring - Roof floor 

(FE) uniform 

PZ=-3.50(kN/m2) 


2 

Flooring - Roof floor 

(FE) uniform 

PZ=-3.50(kN/m2) 


2 

Flooring - Roof floor 

(FE) uniform 

PZ=-3.50(kN/m2) 


2 

Flooring - Roof floor 

(FE) uniform 

PZ=-3.50(kN/m2) 


2 

Flooring - Roof floor 

(FE) uniform 

PZ=-3.50(kN/m2) 


2 

Flooring - Roof floor 

(FE) uniform 

PZ=-3.50(kN/m2) 


2 

Flooring - Roof floor 

(FE) uniform 

PZ=-3.50(kN/m2) 


2 

Flooring - Roof floor 

(FE) uniform 

PZ=-3.50(kN/m2) 


2 

Flooring - Roof floor 

(FE) uniform 

PZ=-3.50(kN/m2) 


2 

Flooring - Roof floor 

(FE) uniform 

PZ=-3.50(kN/m2) 


2 

Flooring - Roof floor 

(FE) uniform 

PZ=-3.50(kN/m2) 


2 

Flooring - Roof floor 

(FE) uniform 

PZ=-3.50(kN/m2) 


2 

Flooring - Roof floor 

(FE) uniform 

PZ=-3.50(kN/m2) 


2 

Flooring - Roof floor 

(FE) uniform 

PZ=-3.50(kN/m2) 


2 

Flooring - Roof floor 

(FE) uniform 

PZ=-3.50(kN/m2) 


2 

Flooring - Roof floor 

(FE) uniform 

PZ=-3.50(kN/m2) 


2 

Flooring - Roof floor 

(FE) uniform 

PZ=-3.50(kN/m2) 


2 

Flooring - Roof floor 

(FE) uniform 

PZ=-3.50(kN/m2) 


2 

Flooring - Roof floor 

(FE) uniform 

PZ=-3.50(kN/m2) 
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Autodesk Robot Structural Analysis Professional 2020 

Design: Eng.Refaat f. EL-Briky AL-Selini Building - Benghazi 

Address: Refaat_1970@yahoo.com 09/2019 



Case 

Case name 

Load type 

Load values 


2 

Flooring - Roof floor 

(FE) uniform 

PZ=-3.50(kN/m2) 


2 

Flooring - Roof floor 

(FE) uniform 

PZ=-3.50(kN/m2) 


2 

Flooring - Roof floor 

(FE) uniform 

PZ=-3.50(kN/m2) 


2 

Flooring - Roof floor 

(FE) uniform 

PZ=-3.50(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) planar on contour 

PZ1=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) planar on contour 

PZ1=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) planar on contour 

PZ1=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Floorina - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 
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Address: Refaat_1970@yahoo.com 09/2019 



Case 

Case name 

Load type 

Load values 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) planar on contour 

PZ1=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) planar on contour 

PZ1=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Floorina - Tvcical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 
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Case 

Case name 

Load type 

Load values 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) planar on contour 

PZ1=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) planar on contour 

PZ1=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) planar on contour 

PZ1=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) planar on contour 

PZ1=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Floorina - Tvcical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 
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Case 

Case name 

Load type 

Load values 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) planar on contour 

PZ1=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) planar on contour 

PZ1=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Floorina - Tvcical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 
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Case 

Case name 

Load type 

Load values 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


3 

Flooring - Typical floors 

(FE) uniform 

PZ=-2.00(kN/m2) 


4 

Flollow Block - Red bricks 

(FE) uniform 

PZ=-0.90(kN/m2) 


4 

Flollow Block - Red bricks 

(FE) uniform 

PZ=-0.90(kN/m2) 


4 

Flollow Block - Red bricks 

(FE) uniform 

PZ=-0.90(kN/m2) 


4 

Flollow Block - Red bricks 

(FE) uniform 

PZ=-0.90(kN/m2) 


4 

Flollow Block - Red bricks 

(FE) uniform 

PZ=-0.90(kN/m2) 


4 

Flollow Block - Red bricks 

(FE) uniform 

PZ=-0.90(kN/m2) 


4 

Flollow Block - Red bricks 

(FE) uniform 

PZ=-0.90(kN/m2) 


4 

Flollow Block - Red bricks 

(FE) uniform 

PZ=-0.90(kN/m2) 


4 

Flollow Block - Red bricks 

(FE) uniform 

PZ=-0.90(kN/m2) 


4 

Flollow Block - Red bricks 

(FE) uniform 

PZ=-0.90(kN/m2) 


4 

Flollow Block - Red bricks 

(FE) uniform 

PZ=-0.90(kN/m2) 


4 

Flollow Block - Red bricks 

(FE) uniform 

PZ=-0.90(kN/m2) 


4 

Flollow Block - Red bricks 

(FE) uniform 

PZ=-0.90(kN/m2) 


4 

Flollow Block - Red bricks 

(FE) uniform 

PZ=-0.90(kN/m2) 


4 

Flollow Block - Red bricks 

(FE) uniform 

PZ=-0.90(kN/m2) 


4 

Flollow Block - Red bricks 

(FE) uniform 

PZ=-0.90(kN/m2) 


4 

Flollow Block - Red bricks 

(FE) uniform 

PZ=-0.90(kN/m2) 


4 

Flollow Block - Red bricks 

(FE) uniform 

PZ=-0.90(kN/m2) 


4 

Flollow Block - Red bricks 

(FE) uniform 

PZ=-0.90(kN/m2) 
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Case 

Case name 

Load type Load values 


4 

Hollow Block - Red bricks 

(FE) uniform PZ=-0.90(kN/m2) 


4 

Hollow Block - Red bricks 

(FE) uniform PZ=-0.90(kN/m2) 


4 

Hollow Block - Red bricks 

(FE) uniform PZ=-0.90(kN/m2) 


4 

Hollow Block - Red bricks 

(FE) uniform PZ=-0.90(kN/m2) 


4 

Hollow Block - Red bricks 

(FE) uniform PZ=-0.90(kN/m2) 


4 

Hollow Block - Red bricks 

(FE) uniform PZ=-0.90(kN/m2) 


4 

Hollow Block - Red bricks 

(FE) uniform PZ=-0.90(kN/m2) 


4 

Hollow Block - Red bricks 

(FE) uniform PZ=-0.90(kN/m2) 


4 

Hollow Block - Red bricks 

(FE) uniform PZ=-0.90(kN/m2) 


4 

Hollow Block - Red bricks 

(FE) uniform PZ=-0.90(kN/m2) 


4 

Hollow Block - Red bricks 

(FE) uniform PZ=-0.90(kN/m2) 


4 

Hollow Block - Red bricks 

(FE) uniform PZ=-0.90(kN/m2) 


4 

Hollow Block - Red bricks 

(FE) uniform PZ=-0.90(kN/m2) 


4 

Hollow Block - Red bricks 

(FE) uniform PZ=-0.90(kN/m2) 


4 

Hollow Block - Red bricks 

(FE) uniform PZ=-0.90(kN/m2) 


4 

Hollow Block - Red bricks 

(FE) uniform PZ=-0.90(kN/m2) 


4 

Hollow Block - Red bricks 

(FE) uniform PZ=-0.90(kN/m2) 


4 

Hollow Block - Red bricks 

(FE) uniform PZ=-0.90(kN/m2) 


4 

Hollow Block - Red bricks 

(FE) uniform PZ=-0.90(kN/m2) 


4 

Hollow Block - Red bricks 

(FE) uniform PZ=-0.90(kN/m2) 


4 

Hollow Block - Red bricks 

(FE) uniform PZ=-0.90(kN/m2) 


4 

Hollow Block - Red bricks 

(FE) uniform PZ=-0.90(kN/m2) 


4 

Hollow Block - Red bricks 

(FE) uniform PZ=-0.90(kN/m2) 


4 

Hollow Block - Red bricks 

(FE) uniform PZ=-0.90(kN/m2) 


4 

Hollow Block - Red bricks 

(FE) uniform PZ=-0.90(kN/m2) 


4 

Hollow Block - Red bricks 

(FE) uniform PZ=-0.90(kN/m2) 


4 

Hollow Block - Red bricks 

(FE) uniform PZ=-0.90(kN/m2) 


4 

Hollow Block - Red bricks 

(FE) uniform PZ=-0.90(kN/m2) 


4 

Hollow Block - Red bricks 

(FE) uniform PZ=-0.90(kN/m2) 


4 

Hollow Block - Red bricks 

(FE) uniform PZ=-0.90(kN/m2) 


4 

Hollow Block - Red bricks 

(FE) uniform PZ=-0.90(kN/m2) 


4 

Hollow Block - Red bricks 

(FE) uniform PZ=-0.90(kN/m2) 


4 

Hollow Block - Red bricks 

(FE) uniform PZ=-0.90(kN/m2) 


4 

Hollow Block - Red bricks 

(FE) uniform !pZ=-0.90(kN/m2) 


4 

Hollow Block - Red bricks 

(FE) uniform PZ=-0.90(kN/m2) 
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Case 

Case name 

Load type 

Load values 


4 

Hollow Block - Red bricks 

(FE) uniform 

PZ=-0.90(kN/m2) 


4 

Hollow Block - Red bricks 

(FE) uniform 

PZ=-0.90(kN/m2) 


4 

Hollow Block - Red bricks 

(FE) uniform 

PZ=-0.90(kN/m2) 


4 

Hollow Block - Red bricks 

(FE) uniform 

PZ=-0.90(kN/m2) 


4 

Hollow Block - Red bricks 

(FE) uniform 

PZ=-0.90(kN/m2) 


4 

Hollow Block - Red bricks 

(FE) uniform 

PZ=-0.90(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 
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Case 

Case name 

Load type 

Load values 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 
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Case 

Case name 

Load type 

Load values 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


5 

Hollow Bolck - Bricks 

(FE) uniform 

PZ=-1.80(kN/m2) 


10 

Live load - Roof 

(FE) uniform 

PZ=-1.50(kN/m2) 


10 

Live load - Roof 

(FE) uniform 

PZ=-1.50(kN/m2) 


10 

Live load - Roof 

(FE) uniform 

PZ=-1.50(kN/m2) 


10 

Live load - Roof 

(FE) uniform 

PZ=-1.50(kN/m2) 


10 

Live load - Roof 

(FE) uniform 

PZ=-1.50(kN/m2) 


10 

Live load - Roof 

(FE) uniform 

PZ=-1.50(kN/m2) 


10 

Live load - Roof 

(FE) uniform 

PZ=-1.50(kN/m2) 


10 

Live load - Roof 

(FE) uniform 

PZ=-1.50(kN/m2) 


10 

Live load - Roof 

(FE) uniform 

PZ=-1.50(kN/m2) 


10 

Live load - Roof 

(FE) uniform 

PZ=-1.50(kN/m2) 


10 

Live load - Roof 

(FE) uniform 

PZ=-1.50(kN/m2) 


10 

Live load - Roof 

(FE) uniform 

PZ=-1.50(kN/m2) 


10 

Live load - Roof 

(FE) uniform 

PZ=-1.50(kN/m2) 


10 

Live load - Roof 

(FE) uniform 

PZ=-1.50(kN/m2) 


10 

Live load - Roof 

(FE) uniform 

PZ=-1.50(kN/m2) 


10 

Live load - Roof 

(FE) uniform 

PZ=-1.50(kN/m2) 


10 

Live load - Roof 

(FE) uniform 

PZ=-1.50(kN/m2) 
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Case 

Case name 

Load type 

Load values 


10 

Live load - Roof 

(FE) uniform 

PZ=-1.50(kN/m2) 


10 

Live load - Roof 

(FE) uniform 

PZ=-1.50(kN/m2) 


10 

Live load - Roof 

(FE) uniform 

PZ=-1.50(kN/m2) 


10 

Live load - Roof 

(FE) uniform 

PZ=-1.50(kN/m2) 


10 

Live load - Roof 

(FE) uniform 

PZ=-1.50(kN/m2) 


10 

Live load - Roof 

(FE) uniform 

PZ=-1.50(kN/m2) 


10 

Live load - Roof 

(FE) uniform 

PZ=-1.50(kN/m2) 


10 

Live load - Roof 

(FE) uniform 

PZ=-1.50(kN/m2) 


10 

Live load - Roof 

(FE) uniform 

PZ=-1.50(kN/m2) 


10 

Live load - Roof 

(FE) uniform 

PZ=-1.50(kN/m2) 


10 

Live load - Roof 

(FE) uniform 

PZ=-1.50(kN/m2) 


10 

Live load - Roof 

(FE) uniform 

PZ=-1.50(kN/m2) 


10 

Live load - Roof 

(FE) uniform 

PZ=-1.50(kN/m2) 


10 

Live load - Roof 

(FE) uniform 

PZ=-1.50(kN/m2) 


10 

Live load - Roof 

(FE) uniform 

PZ=-1.50(kN/m2) 


10 

Live load - Roof 

(FE) uniform 

PZ=-1.50(kN/m2) 


10 

Live load - Roof 

(FE) uniform 

PZ=-1.50(kN/m2) 


10 

Live load - Roof 

(FE) uniform 

PZ=-1.50(kN/m2) 


10 

Live load - Roof 

(FE) uniform 

PZ=-1.50(kN/m2) 


11 

Live load - Stiars 

(FE) planar on contour 

PZ1=-4.00(kN/m2) 


11 

Live load - Stiars 

(FE) planar on contour 

PZ1=-4.00(kN/m2) 


11 

Live load - Stiars 

(FE) uniform 

PZ=-4.00(kN/m2) 


11 

Live load - Stiars 

(FE) uniform 

PZ=-4.00(kN/m2) 


11 

Live load - Stiars 

(FE) planar on contour 

PZ1=-4.00(kN/m2) 


11 

Live load - Stiars 

(FE) uniform 

PZ=-4.00(kN/m2) 


11 

Live load - Stiars 

(FE) planar on contour 

PZ1=-4.00(kN/m2) 


11 

Live load - Stiars 

(FE) uniform 

PZ=-4.00(kN/m2) 


11 

Live load - Stiars 

(FE) planar on contour 

PZ1=-4.00(kN/m2) 


11 

Live load - Stiars 

(FE) uniform 

PZ=-4.00(kN/m2) 


11 

Live load - Stiars 

(FE) uniform 

PZ=-4.00(kN/m2) 


11 

Live load - Stiars 

(FE) planar on contour 

PZ1=-4.00(kN/m2) 


11 

Live load - Stiars 

(FE) planar on contour 

PZ1 =-4.00(kN/m2) 


11 

Live load - Stiars 

(FE) planar on contour 

PZ1=-4.00(kN/m2) 


11 

Live load - Stiars 

(FE) uniform 

PZ=-4.00(kN/m2) 


11 

Live load - Stiars 

(FE) olanar on contour 

PZ1=-4.00(kN/m2) 
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Case 

Case name 

Load type 

Load values 


11 

Live load - Stiars 

(FE) planar on contour 

PZ1=-4.00(kN/m2) 


11 

Live load - Stiars 

(FE) planar on contour 

PZ1=-4.00(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Tvoical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 
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Case 

Case name 

Load type 

Load values 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) planar on contour 

PZ1=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Tvoical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 
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Case 

Case name 

Load type 

Load values 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Tvoical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 
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Case 

Case name 

Load type 

Load values 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


12 

Live load - Typical floor 

(FE) uniform 

PZ=-2.50(kN/m2) 


6 

Parapet 

(FE) uniform 

PZ=-1.00(kN/m2) 


6 

Parapet 

(FE) uniform 

PZ=-1.00(kN/m2) 
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Case 

Case name 

Load type 

Load values 


6 

Parapet 

(FE) uniform 

PZ=-1.00(kN/m2) 


6 

Parapet 

(FE) uniform 

PZ=-1.00(kN/m2) 


6 

Parapet 

(FE) uniform 

PZ=-1.00(kN/m2) 


6 

Parapet 

(FE) uniform 

PZ=-1.00(kN/m2) 


6 

Parapet 

(FE) uniform 

PZ=-1.00(kN/m2) 


6 

Parapet 

(FE) uniform 

PZ=-1.00(kN/m2) 


6 

Parapet 

(FE) uniform 

PZ=-1.00(kN/m2) 


6 

Parapet 

(FE) uniform 

PZ=-1.00(kN/m2) 


6 

Parapet 

(FE) uniform 

PZ=-1.00(kN/m2) 


6 

Parapet 

(FE) uniform 

PZ=-1.00(kN/m2) 


6 

Parapet 

(FE) uniform 

PZ=-1.00(kN/m2) 


6 

Parapet 

(FE) uniform 

PZ=-1.00(kN/m2) 


6 

Parapet 

(FE) uniform 

PZ=-1.00(kN/m2) 


6 

Parapet 

(FE) uniform 

PZ=-1.00(kN/m2) 


6 

Parapet 

(FE) uniform 

PZ=-1.00(kN/m2) 


6 

Parapet 

(FE) uniform 

PZ=-1.00(kN/m2) 


6 

Parapet 

(FE) uniform 

PZ=-1.00(kN/m2) 


6 

Parapet 

(FE) uniform 

PZ=-1.00(kN/m2) 


6 

Parapet 

(FE) uniform 

PZ=-1.00(kN/m2) 


6 

Parapet 

(FE) uniform 

PZ=-1.00(kN/m2) 


6 

Parapet 

(FE) uniform 

PZ=-1.00(kN/m2) 


6 

Parapet 

(FE) uniform 

PZ=-1.00(kN/m2) 


6 

Parapet 

(FE) uniform 

PZ=-1.00(kN/m2) 


6 

Parapet 

(FE) uniform 

PZ=-1.00(kN/m2) 


6 

Parapet 

(FE) uniform 

PZ=-1.00(kN/m2) 


6 

Parapet 

(FE) uniform 

PZ=-1.00(kN/m2) 


6 

Parapet 

(FE) uniform 

PZ=-1.00(kN/m2) 


6 

Parapet 

(FE) uniform 

PZ=-1.00(kN/m2) 


6 

Parapet 

(FE) uniform 

PZ=-1.00(kN/m2) 


6 

Parapet 

(FE) uniform 

PZ=-1.00(kN/m2) 


6 

Parapet 

(FE) uniform 

PZ=-1.00(kN/m2) 


6 

Parapet 

(FE) uniform 

PZ=-1.00(kN/m2) 


1 

Self-weight 

(FE) uniform 

PZ=-1,84(kN/m2) 


1 

Self-weight 

(FE) uniform 

PZ=-1.75(kN/m2) 


1 

Self-weight 

(FE) uniform 

PZ=-1,84(kN/m2) 
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Case 

Case name 


1 

Self-weight 


1 

Self-weight 


1 

Self-weight 


1 

Self-weight 


1 

Self-weight 


1 

Self-weight 


1 

Self-weight 


1 

Self-weight 


1 

Self-weight 


1 

Self-weight 


7 

Walls - Bricks 150 mm - Meisnine level 


7 

Walls - Bricks 150 mm - Meisnine level 


7 

Walls - Bricks 150 mm - Meisnine level 


7 

Walls - Bricks 150 mm - Meisnine level 


7 

Walls - Bricks 150 mm - Meisnine level 


7 

Walls - Bricks 150 mm - Meisnine level 


7 

Walls - Bricks 150 mm - Meisnine level 


7 

Walls - Bricks 150 mm - Meisnine level 


7 

Walls - Bricks 150 mm - Meisnine level 


8 

Walls - Bricks 150 mm - Typical Floors 


8 

Walls - Bricks 150 mm - Typical Floors 


8 

Walls - Bricks 150 mm - Typical Floors 


8 

Walls - Bricks 150 mm - Typical Floors 


8 

Walls - Bricks 150 mm - Typical Floors 


8 

Walls - Bricks 150 mm - Typical Floors 


8 

Walls - Bricks 150 mm - Typical Floors 


8 

Walls - Bricks 150 mm - Typical Floors 


8 

Walls - Bricks 150 mm - Typical Floors 


8 

Walls - Bricks 150 mm - Typical Floors 


8 

Walls - Bricks 150 mm - Typical Floors 


8 

Walls - Bricks 150 mm - Typical Floors 


8 

Walls - Bricks 150 mm - Typical Floors 


8 

Walls - Bricks 150 mm - Typical Floors 


8 

Walls - Bricks 150 mm - Typical Floors 


8 

Walls - Bricks 150 mm - Tvoical Floors 


AL-Selini Building - Benghazi 

09/2019 



Load type 

Load values 


(FE) uniform 

PZ=-1,75(kN/m2) 


(FE) uniform 

PZ=-1,84(kN/m2) 


self-weight 

PZ Negative Factor 


(FE) uniform 

PZ=-1,42(kN/m2) 


(FE) uniform 

PZ=-1,75(kN/m2) 


(FE) uniform 

PZ=-1,60(kN/m2) 


(FE) uniform 

PZ=-1,75(kN/m2) 


(FE) uniform 

PZ=-1,52(kN/m2) 


(FE) uniform 

PZ=-1,90(kN/m2) 


(FE) uniform 

PZ=-1.75(kN/m2) 


(FE) uniform 

PZ=-3.00(kN/m2) 


(FE) uniform 

PZ=-3.00(kN/m2) 


(FE) uniform 

PZ=-3.00(kN/m2) 


(FE) uniform 

PZ=-3.00(kN/m2) 


trapezoidal load ( 2 p) 

PZ2=-4.40(kN/m) P 


trapezoidal load ( 2 p) 

PZ2=-4.40(kN/m) P 


(FE) uniform 

PZ=-3.00(kN/m2) 


(FE) uniform 

PZ=-3.00(kN/m2) 


trapezoidal load ( 2 p) 

PZ2=-4.40(kN/m) P 


(FE) uniform 

PZ=-4.00(kN/m2) 


(FE) uniform 

PZ=-4.00(kN/m2) 


(FE) uniform 

PZ=-4.00(kN/m2) 


(FE) uniform 

PZ=-4.00(kN/m2) 


(FE) uniform 

PZ=-4.00(kN/m2) 


(FE) uniform 

PZ=-4.00(kN/m2) 


(FE) uniform 

PZ=-4.00(kN/m2) 


(FE) uniform 

PZ=-4.00(kN/m2) 


(FE) uniform 

PZ=-4.00(kN/m2) 


(FE) uniform 

PZ=-4.00(kN/m2) 


(FE) uniform 

PZ=-4.00(kN/m2) 


(FE) uniform 

PZ=-4.00(kN/m2) 


(FE) uniform 

PZ=-4.00(kN/m2) 


(FE) uniform 

PZ=-4.00(kN/m2) 


(FE) uniform 

PZ=-4.00(kN/m2) 


(FE) uniform 

PZ=-4.00(kN/m2) 
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Case name 


Load type 



Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Tvoical Floors 

(FE) uniform 


Load values 


PZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

|pZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

|pZ=-4.00(kN/m2) 

jpZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

!PZ=-4.00(kN/m2) 

|pZ=-4.00(kN/m2) 

|pZ=-4.00(kN/m2) 

|pZ=-4.00JkN/m2) 

PZ=-4.00(kN/m2) 

|pZ=-4.00JkN/m2) 

1pZ=-4.00(kN/m2)_ 

jpZ=-4.00(kN/m2) 

1pZ=-4.00(kN/m2) 

|pZ=-4.00(kN/m2) 

|pZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 
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Case name 


Load type 



Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Tvoical Floors 

(FE) uniform 


Load values 


PZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

|pZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

|pZ=-4.00(kN/m2) 

jpZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

!PZ=-4.00(kN/m2) 

|pZ=-4.00(kN/m2) 

|pZ=-4.00(kN/m2) 

|pZ=-4.00JkN/m2) 

PZ=-4.00(kN/m2) 

|pZ=-4.00JkN/m2) 

1pZ=-4.00(kN/m2)_ 

jpZ=-4.00(kN/m2) 

1pZ=-4.00(kN/m2) 

|pZ=-4.00(kN/m2) 

|pZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 
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Case name 


Load type 



Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 


Walls - Bricks 150 mm - Tvoical Floors 

(FE) uniform 


Load values 


PZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

|pZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

|pZ=-4.00(kN/m2) 

jpZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

!PZ=-4.00(kN/m2) 

|pZ=-4.00(kN/m2) 

|pZ=-4.00(kN/m2) 

|pZ=-4.00JkN/m2) 

PZ=-4.00(kN/m2) 

|pZ=-4.00JkN/m2) 

1pZ=-4.00(kN/m2)_ 

jpZ=-4.00(kN/m2) 

1pZ=-4.00(kN/m2) 

|pZ=-4.00(kN/m2) 

|pZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 

PZ=-4.00(kN/m2) 
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Case 

Case name 

Load type 

Load values 


8 

Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 

PZ=-4.00(kN/m2) 


8 

Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 

PZ=-4.00(kN/m2) 


8 

Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 

PZ=-4.00(kN/m2) 


8 

Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 

PZ=-4.00(kN/m2) 


8 

Walls - Bricks 150 mm - Typical Floors 

(FE) uniform 

PZ=-4.00(kN/m2) 


9 

Walls - Tie Beams 

uniform load 

PZ=-5.50(kN/m) 


9 

Walls - Tie Beams 

uniform load 

PZ=-11.00(kN/m) 
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Combination Cases 


■Cases: 13 16 [ EN 1990:2002 ] 


Combinations/Comp. 

Definition 

ULS / 1 

1*1.35 + 2*1.35 + 3*1.35 + 4*1.35 + 5*1.35 + 6*1.35 + 7*1.35 + 8*1.35 + 10*1.50 + 11*1.50 + 12*1.50 + 9*1.35 

ULS/ 2 

1*1.35 + 2*1.35 + 3*1.35 + 4*1.35 + 5*1.35 + 6*1.35 + 7*1.35 + 8*1.35 + 9*1.35 

ULS/ 3 

1*1.00 + 10*1.50 + 11*1.50 + 12*1.50 

ULS / 4 

1*1.00 

SLS:QPR/ 1 

1*1.00 + 2*1.00 + 3*1.00 + 4*1.00 + 5*1.00 + 6*1.00 + 7*1.00 + 8*1.00 + 10*0.30 + 11*0.30 + 12*0.30 + 9*1.00 

SLS:QPR/ 2 

1*1.00 + 2*1.00 + 3*1.00 + 4*1.00 + 5*1.00 + 6*1.00 + 7*1.00 + 8*1.00 + 9*1.00 
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Columns - Ground Floor Level 
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Columns - Ground Floor - +ULS 


Bar/Node/Case 

FX (kN) 

MY (kNm) 

MZ (kNm) 

469/ 

351/ 

ULS+ 

2295.13 

0.00 

-0.00 

468/ 

349/ 

ULS+ 

2250.08 

-0.00 

-0.00 

468/ 

107/ 

ULS+ 

2203.20 

0.00 

0.00 

469/ 

106/ 

ULS+ 

2173.68 

-0.00 

0.00 

467/ 

347/ 

ULS+ 

1579.26 

0.00 

0.00 

482/ 

368/ 

ULS+ 

1515.13 

0.00 

0.00 

477/ 

363/ 

ULS+ 

1506.60 

0.00 

-0.00 

470/ 

353/ 

ULS+ 

1505.64 

0.00 

0.00 

467/ 

9/ 

ULS+ 

1478.88 

0.00 

0.00 

470/ 

102/ 

ULS+ 

1460.92 

-0.00 

0.00 

477/ 

42/ 

ULS+ 

1444.10 

0.00 

0.00 

482/ 

51/ 

ULS+ 

1428.70 

-0.00 

0.00 

472/ 

357/ 

ULS+ 

1368.45 

-0.00 

0.00 

478/ 

364/ 

ULS+ 

1340.77 

0.00 

-0.00 

481/ 

367/ 

ULS+ 

1321.07 

0.00 

-0.00 

478/ 

48/ 

ULS+ 

1279.91 

0.00 

0.00 

481/ 

49/ 

ULS+ 

1265.41 

0.00 

0.00 

472/ 

93/ 

ULS+ 

1252.10 

0.00 

-0.00 

476/ 

362/ 

ULS+ 

1242.11 

0.00 

-0.00 

476/ 

54/ 

ULS+ 

1196.76 

-0.00 

-0.00 

474/ 

360/ 

ULS+ 

1157.96 

-0.00 

-0.00 

473/ 

359/ 

ULS+ 

1102.79 

-0.00 

-0.00 

479/ 

365/ 

ULS+ 

1084.86 

0.00 

-0.00 

479/ 

39/ 

ULS+ 

1064.57 

0.00 

0.00 

474/ 

21 

ULS+ 

1061.11 

0.00 

-0.00 

475/ 

361/ 

ULS+ 

1060.15 

0.00 

-0.00 

473/ 

1/ 

ULS+ 

1008.98 

-0.00 

0.0 

475/ 

45/ 

ULS+ 

977.87 

-0.00 

0.00 

466/ 

345/ 

ULS+ 

942.45 

0.0 

0.00 

466/ 

91/ 

ULS+ 

850.82 

-0.00 

0.00 

464/ 

341/ 

ULS+ 

846.35 

-0.00 

0.00 


31 / 127 








































Autodesk Robot Structural Analysis Professional 2020 

Design: Eng.Refaat f. EL-Briky AL-Selini Building - Benghazi 

Address: Refaat_1970@yahoo.com 09/2019 


Bar/Node/Case 

FX (kN) 

MY (kNm) 

MZ (kNm) 

480/ 366/ ULS+ 

827.78 

0.00 

-0.00 

465/ 343/ ULS+ 

796.99 

-0.00 

0.00 

480/ 50/ ULS+ 

783.93 

0.00 

0.00 

464/ 89/ ULS+ 

751.26 

0.00 

0.00 

465/ 90/ ULS+ 

706.56 

0.00 

-0.00 

463/ 339/ ULS+ 

649.62 

-0.00 

0.00 

463/ 88/ ULS+ 

564.13 

0.00 

0.00 

471/ 355/ ULS+ 

536.07 

-0.00 

0.00 

471/ 6/ ULS+ 

446.50 

0.00 

0.00 

483/ 369/ ULS+ 

130.82 

0.00 

-0.00 

483/ 40/ ULS+ 

92.35 

0.00 

-0.00 
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Columns - Ground Floor - -ULS 


Bar/Node/Case 

FX (kN) 

MY (kNm) 

MZ (kNm) 

469/ 

351/ 

ULS- 

627.69 

0.00 

-0.00 

469/ 

106/ 

ULS- 

596.62 

-0.00 

0.00 

468/ 

349/ 

ULS- 

557.96 

-0.00 

-0.00 

468/ 

107/ 

ULS- 

521.31 

-0.00 

0.00 

477/ 

363/ 

ULS- 

467.77 

0.00 

-0.00 

467/ 

347/ 

ULS- 

459.41 

-0.00 

-0.00 

477/ 

42/ 

ULS- 

444.97 

0.00 

0.00 

467/ 

9/ 

ULS- 

432.20 

0.00 

0.00 

482/ 

368/ 

ULS- 

421.69 

0.00 

-0.00 

476/ 

362/ 

ULS- 

413.89 

0.00 

-0.00 

478/ 

364/ 

ULS- 

403.73 

0.00 

-0.00 

472/ 

357/ 

ULS- 

403.72 

-0.00 

0.00 

482/ 

51/ 

ULS- 

402.23 

-0.00 

-0.00 

476/ 

54/ 

ULS- 

399.24 

-0.00 

-0.00 

470/ 

353/ 

ULS- 

389.33 

0.00 

0.00 

478/ 

48/ 

ULS- 

381.70 

-0.00 

0.00 

472/ 

93/ 

ULS- 

378.44 

0.00 

-0.00 

473/ 

359/ 

ULS- 

370.47 

-0.00 

-0.00 

474/ 

360/ 

ULS- 

359.55 

-0.00 

-0.00 

470/ 

102/ 

ULS- 

357.72 

-0.00 

0.00 

475/ 

361/ 

ULS- 

354.96 

0.00 

-0.00 

473/ 

1/ 

ULS- 

353.77 

-0.00 

-0.00 

481/ 

367/ 

ULS- 

345.96 

0.00 

-0.00 

475/ 

45/ 

ULS- 

334.35 

-0.00 

0.00 

474/ 

2/ 

ULS- 

331.45 

0.00 

-0.00 

479/ 

365/ 

ULS- 

326.00 

-0.00 

-0.00 

481/ 

49/ 

ULS- 

324.95 

0.00 

0.00 

479/ 

39/ 

ULS- 

317.40 

-0.00 

-0.00 

466/ 

345/ 

ULS- 

291.69 

-0.00 

-0.00 

466/ 

91/ 

ULS- 

268.63 

-0.00 

-0.00 

480/ 

366/ 

ULS- 

257.87 

0.00 

-0.00 


33 / 127 









































Autodesk Robot Structural Analysis Professional 2020 

Design: Eng.Refaat f. EL-Briky AL-Selini Building - Benghazi 

Address: Refaat_1970@yahoo.com 09/2019 


Bar/Node/Case 

FX (kN) 

MY (kNm) 

MZ (kNm) 

480/ 50/ ULS- 

239.40 

-0.00 

-0.00 

464/ 341/ ULS- 

236.86 

-0.00 

0.00 

465/ 343/ ULS- 

228.55 

-0.00 

0.00 

463/ 339/ ULS- 

211.23 

-0.00 

0.00 

464/ 89/ ULS- 

209.89 

-0.00 

-0.00 

465/ 90/ ULS- 

198.96 

0.00 

-0.00 

463/ 88/ ULS- 

189.04 

-0.00 

-0.00 

471/ 355/ ULS- 

152.36 

-0.00 

0.00 

471/ 6/ ULS- 

127.40 

-0.00 

0.00 

483/ 369/ ULS- 

97.30 

0.00 

-0.00 

483/ 40/ ULS- 

79.93 

-0.00 

-0.00 
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Columns - Ground Floor - +SLS 


Bar/Node/Case 

FX (kN) 

MY (kNm) 

MZ (kNm) 

469/ 

351/ 

SLS+ 

1503.16 

0.00 

-0.00 

468/ 

349/ 

SLS+ 

1451.45 

-0.00 

-0.00 

468/ 

107/ 

SLS+ 

1416.26 

0.00 

0.00 

469/ 

106/ 

SLS+ 

1412.99 

-0.00 

0.00 

467/ 

347/ 

SLS+ 

1040.16 

-0.00 

-0.00 

482/ 

368/ 

SLS+ 

996.57 

0.00 

-0.00 

470/ 

353/ 

SLS+ 

975.24 

0.00 

0.00 

467/ 

9/ 

SLS+ 

965.82 

0.00 

0.00 

470/ 

102/ 

SLS+ 

942.14 

-0.00 

0.00 

477/ 

363/ 

SLS+ 

941.50 

0.00 

-0.00 

482/ 

51/ 

SLS+ 

932.06 

-0.00 

-0.00 

472/ 

357/ 

SLS+ 

908.11 

-0.00 

0.00 

477/ 

42/ 

SLS+ 

894.95 

0.00 

0.00 

478/ 

364/ 

SLS+ 

880.33 

0.00 

-0.00 

481/ 

367/ 

SLS+ 

851.25 

0.00 

-0.00 

478/ 

48/ 

SLS+ 

835.21 

-0.00 

0.00 

476/ 

362/ 

SLS+ 

822.77 

0.00 

-0.00 

472/ 

93/ 

SLS+ 

821.39 

0.00 

-0.00 

481/ 

49/ 

SLS+ 

810.18 

0.00 

0.00 

476/ 

54/ 

SLS+ 

788.91 

-0.00 

-0.00 

474/ 

360/ 

SLS+ 

737.32 

-0.00 

-0.00 

479/ 

365/ 

SLS+ 

709.55 

0.00 

-0.00 

473/ 

359/ 

SLS+ 

701.45 

-0.00 

-0.00 

479/ 

39/ 

SLS+ 

692.63 

-0.00 

0.00 

475/ 

361/ 

SLS+ 

677.33 

0.00 

-0.00 

474/ 

2/ 

SLS+ 

666.69 

0.00 

-0.00 

473/ 

1/ 

SLS+ 

632.05 

-0.00 

-0.00 

466/ 

345/ 

SLS+ 

628.53 

-0.00 

0.00 

475/ 

45/ 

SLS+ 

616.55 

-0.00 

0.00 

466/ 

91/ 

SLS+ 

560.62 

-0.00 

0.00 

464/ 

341/ 

SLS+ 

560.49 

-0.00 

0.00 
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Bar/Node/Case 

FX (kN) 

MY (kNm) 

MZ (kNm) 

480/ 366/ SLS+ 

543.47 

0.00 

-0.00 

465/ 343/ SLS+ 

528.02 

-0.00 

0.00 

480/ 50/ SLS+ 

511.38 

0.00 

-0.00 

464/ 89/ SLS+ 

490.16 

-0.00 

-0.00 

465/ 90/ SLS+ 

461.10 

0.00 

-0.00 

463/ 339/ SLS+ 

437.78 

-0.00 

0.00 

463/ 88/ SLS+ 

374.60 

0.00 

-0.00 

471/ 355/ SLS+ 

360.95 

-0.00 

0.00 

471/ 6/ SLS+ 

295.58 

0.00 

0.00 

483/ 369/ SLS+ 

96.90 

0.00 

-0.00 

483/ 40/ SLS+ 

68.41 

0.00 

-0.00 
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Columns - Ground Floor - -SLS 


Bar/Node/Case 

FX (kN) 

MY (kNm) 

MZ (kNm) 

469/ 

351/ 

SLS- 

1430.32 

0.00 

-0.00 

468/ 

349/ 

SLS- 

1371.83 

-0.00 

-0.00 

469/ 

106/ 

SLS- 

1340.07 

-0.00 

0.00 

468/ 

107/ 

SLS- 

1336.47 

0.00 

0.00 

467/ 

347/ 

SLS- 

992.20 

-0.00 

-0.00 

482/ 

368/ 

SLS- 

950.06 

0.00 

-0.00 

470/ 

353/ 

SLS- 

923.44 

0.00 

0.00 

467/ 

9/ 

SLS- 

917.86 

0.00 

0.00 

470/ 

102/ 

SLS- 

890.35 

-0.00 

0.00 

482/ 

51/ 

SLS- 

885.36 

-0.00 

-0.00 

477/ 

363/ 

SLS- 

876.96 

0.00 

-0.00 

472/ 

357/ 

SLS- 

869.06 

-0.00 

0.00 

478/ 

364/ 

SLS- 

838.60 

0.00 

-0.00 

477/ 

42/ 

SLS- 

830.32 

0.00 

0.00 

481/ 

367/ 

SLS- 

804.16 

0.00 

-0.00 

478/ 

48/ 

SLS- 

793.47 

-0.00 

0.00 

476/ 

362/ 

SLS- 

786.77 

0.00 

-0.00 

472/ 

93/ 

SLS- 

782.16 

0.00 

-0.00 

481/ 

49/ 

SLS- 

763.15 

0.00 

0.00 

476/ 

54/ 

SLS- 

752.82 

-0.00 

-0.00 

474/ 

360/ 

SLS- 

692.77 

-0.00 

-0.00 

479/ 

365/ 

SLS- 

674.76 

0.00 

-0.00 

473/ 

359/ 

SLS- 

658.76 

-0.00 

-0.00 

479/ 

39/ 

SLS- 

657.14 

-0.00 

0.00 

475/ 

361/ 

SLS- 

637.40 

0.00 

-0.00 

474/ 

2/ 

SLS- 

622.56 

0.00 

-0.00 

466/ 

345/ 

SLS- 

602.79 

-0.00 

0.00 

473/ 

1/ 

SLS- 

589.39 

-0.00 

-0.00 

475/ 

45/ 

SLS- 

576.68 

-0.00 

0.00 

464/ 

341/ 

SLS- 

535.92 

-0.00 

0.00 

466/ 

91/ 

SLS- 

534.87 

-0.00 

0.00 
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Bar/Node/Case 

FX (kN) 

MY (kNm) 

MZ (kNm) 

480/ 366/ SLS- 

517.70 

0.00 

-0.00 

465/ 343/ SLS- 

504.96 

-0.00 

0.00 

480/ 50/ SLS- 

485.74 

-0.00 

-0.00 

464/ 89/ SLS- 

465.62 

-0.00 

-0.00 

465/ 90/ SLS- 

438.07 

0.00 

-0.00 

463/ 339/ SLS- 

421.72 

-0.00 

0.00 

463/ 88/ SLS- 

358.60 

0.00 

-0.00 

471/ 355/ SLS- 

347.58 

-0.00 

0.00 

471/ 6/ SLS- 

282.58 

0.00 

0.00 

483/ 369/ SLS- 

96.82 

0.00 

-0.00 

483/ 40/ SLS- 

67.73 

0.00 

-0.00 
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Column 469 - Calculation Report 

1 Level: 


• Name : Level +4.40 

• Reference level : 0.00 (m) 

• Concrete creep coefficient : cp p = 2.13 

• Cement class : N 

• Environment class : XC1 

• Structure class : S4 


2 Column: Column469 Number of identical elements: 1 


2.1 Material properties: 


• Concrete 

: C20/25 (02) 

fck = 20.00 (MPa) 

Unit weight 

: 2501.36 (kG/m3) 


Aggregate size 

: 20.0 (mm) 


• Longitudinal reinforcement: 

: HA 320 

fyk = 320.00 (MPa) 

Ductility class 

: B 


• Transversal reinforcement: 

: HA 320 

fyk = 320.00 (MPa) 

2.2 Geometry: 



2.2.1 Rectangular 

600 x 200 (mm) 


2.2.2 Height: L 

= 4.00 (m) 


2.2.3 Slab thickness 

= 0.11 (m) 


2.2.4 Beam height 

= 0.25 (m) 


2.2.5 Cover 

= 35 (mm) 


2.3 Calculation options: 
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• Calculations according to 

• Seismic dispositions 

• Precast column 

• Pre-design 

• Slenderness taken into account 

• Compression 

• Ties 

• Fire resistance class 


: BS EN1992-1-1:2004 NA:2005 
: No requirements 
: no 
: no 
: no 

: with bending 
: to slab 

: No requirements 


2.4 Calculation results: 

Unsatisfactory load capacity of the column. 

The reinforcing steel strength exceeds the range of values allowed by the code - 3.2.2 (3) 


Safety factors Rd/Ed = 0.94 < 1.0 


2.4.1 ULS/ALS Analysis 

Design combination: 1.001 + 1.002+1.003+1.004+1.005+1.006+1.007+1.008+1.009 (B) 
Combination type: ULS 
Internal forces: 


Nsd = 1430.81 (kN) 
Design forces: 

Lower node 

Msdy = 

0.00 (kN*m) Msdz = 

0.00 (kN*m 

N = 1430.81 (kN) 

N*etotz 

= 28.62 (kN*m) N*etoty 

= 28.62 (kU 

Eccentricity: 


ez (My/N) 

ey (Mz/N) 

Initial 

e0: 

0 (mm)0 (mm) 


Imperfection 

ei: 

10 (mm) 

10 (mm) 

1 order (eO + ei) 

eOEd: 

10 (mm) 

10 (mm) 

II order 

e2: 

0 (mm)0 (mm) 


Minimal 

eEdmin: 

20 (mm) 

20 (mm) 

Total 

eEd: 

20 (mm) 

20 (mm) 


2.4.1.1. Detailed analysis-Direction Y: 

MA = 0.00 (kN*m) MB = 0.00 (kN*m) 

Case: Cross-section at the column end (Lower node), Slenderness not taken into account 
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MO = 0.00 (kN*m) 
ea = 61*lo/2 = 10 (mm) 

01 = 0o * ar| * am = 0.01 
0o = 0.01 
ah = 1.00 

am = (0,5(1 + 1/m)) A 0.5 = 1.00 
m = 1.00 

Ma = N*ea = 14.31 (kN*m) 

MEdmin = 28.62 (kN*m) 

MOEd = max(MEdmin,M0 + Ma) = 28.62 (kN*m) 

2.4.1.2. Detailed analysis-Direction Z: 

MA = 0.00 (kN*m) MB = 0.00 (kN*m) 

Case: Cross-section at the column end (Lower node), Slenderness not taken into account 
M0 = 0.00 (kN*m) 
ea = 01*lo/2 = 10 (mm) 

01 = 0o * ah * am = 0.01 
0o = 0.01 
ah = 1.00 

am = (0,5(1 + 1/m)) A 0.5 = 1.00 
m = 1.00 

Ma = N*ea = 14.31 (kN*m) 

MEdmin = 28.62 (kN*m) 

MOEd = max(MEdmin,M0 + Ma) = 28.62 (kN*m) 


2.4.2 Reinforcement: 

Real (provided) area Asr = 1539 (mm2) 

Ratio: p = 1.28 % 

2.5 Reinforcement: 

Main bars (HA 320): 

• 10 4>14 I = 3.97 (m) 

Transversal reinforcement: (HA 320): 

stirrups: 24 4>8 l=1.48(m) 

pins 72 4>8 I = 0.38 (m) 
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3 Material survey: 

• Concrete volume = 0.45 (m3) 

• Formwork = 6.00 (m2) 

• Steel HA 320 

• Total weight = 72.81 (kG) 

• Density = 161.80 (kG/m3) 

• Average diameter= 10.3 (mm) 

• Reinforcement survey: 

Diameter Length Weight 

(m) (kG) 

8 63.03 24.88 

14 39.65 47.93 
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Column479 - Calculation Report 

1 Level: 


• Name 

• Reference level : 0.00 (m) 

• Concrete creep coefficient : cp p = 2.13 

• Cement class : N 

• Environment class : XC1 

• Structure class : S4 


2 Column: Column479 

2.1 Material properties: 


Number of identical elements: 1 


• Concrete 


C20/25 (02) 

fck = 20.00 (MPa) 

Unit weight 

Aggregate size 

• Longitudinal reinforcement: 


2501.36 (kG/m3) 
20.0 (mm) 

HA 320 

fyk = 320.00 (MPa) 

Ductility class 

• Transversal reinforcement: 


B 

HA 320 

fyk = 320.00 (MPa) 

2.2 Geometry: 

2.2.1 Rectangular 

600 x 200 (mm) 


2.2.2 Height: L 

= 2.33 (m) 


2.2.3 Slab thickness 

= 0.11 (m) 


2.2.4 Beam height 

= 0.25 (m) 


2.2.5 Cover 

= 35 (mm) 



2.3 Calculation options: 
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Calculations according to 
Seismic dispositions 
Precast column 
Pre-design 

Slenderness taken into account 

Compression 

Ties 

Fire resistance class 


: BS EN1992-1-1:2004 NA:2005 
: No requirements 
: no 
: no 
: no 

: with bending 
: to slab 

: No requirements 


2.4 Calculation results: 

The reinforcing steel strength exceeds the range of values allowed by the code - 3.2.2 (3) 


Safety factors Rd/Ed = 1.23 >1.0 


2.4.1 ULS/ALS Analysis 

Design combination: 1.351 + 1.352+1.353+1.354+1.355+1.356+1.357+1.358+1.359+1.5010+1.5011 + 1.5012 (C) 
Combination type: ULS 
Internal forces: 

Nsd = 1093.89 (kN) Msdy = -3.24 (kN*m) Msdz = -13.07 (kN*m) 

Design forces: 

Cross-section in the middle of the column 

N = 1093.89 (kN) N*etotz = -21.88 (kN*m) N*etoty= -21.88 (kN*m) 


Eccentricity: 


ez (My/N) 

ey (Mz/N) 

Initial 

eO: 

-3 (mm) 

-12 (mm) 

Imperfection 

ei: 

6 (mm)6 (mm) 


1 order (eO + ei) 

eOEd: 

3 (mm)-6 (mm) 


II order 

e2: 

0 (mm)0 (mm) 


Minimal 

eEdmin: 

20 (mm) 

20 (mm) 

Total 

eEd: 

-20 (mm) 

-20 (mm) 


2.4.1.1. Detailed analysis-Direction Y: 

MA = 0.00 (kN*m) MB = 0.00 (kN*m) MC = -3.24 (kN*m) 

Case: Cross-section in the middle of the column, Slenderness not taken into account 
M0 = -3.24 (kN*m) 
ea = 01*lo/2 = 6 (mm) 
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01 = 0o * ar| * am = 0.01 

00 = 0.01 
ah = 1.00 

am = (0,5(1 + 1/m)) A 0.5 = 1.00 
m = 1.00 

Ma = N*ea = 6.02 (kN*m) 

MEdmin = 21.88 (kN*m) 

MOEd = max(MEdmin,M0 + Ma) = -21.88 (kN*m) 

2.4.1.2. Detailed analysis-Direction Z: 

MA = 0.00 (kN*m) MB = 0.00 (kN*m) MC = -13.07 (kN*m) 

Case: Cross-section in the middle of the column, Slenderness not taken into account 
M0 = -13.07 (kN*m) 
ea = 01*lo/2 = 6 (mm) 

01 = 0o * ah * am = 0.01 
0o = 0.01 
ah = 1.00 

am = (0,5(1 + 1/m)) A 0.5 = 1.00 
m = 1.00 

Ma = N*ea = 6.02 (kN*m) 

MEdmin = 21.88 (kN*m) 

MOEd = max(MEdmin,M0 + Ma) = -21.88 (kN*m) 


2.4.2 Reinforcement: 

Real (provided) area Asr = 1539 (mm2) 

Ratio: p = 1.28 % 

2.5 Reinforcement: 

Main bars (HA 320): 

• 10 4)14 I = 2.29 (m) 

Transversal reinforcement: (HA 320): 

stirrups: 16 (|)8 l=1.48(m) 

pins 48 4>8 I = 0.38 (m) 
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3 Material survey: 

• Concrete volume = 0.25 (m3) 

• Formwork = 3.32 (m2) 

• Steel HA 320 

• Total weight = 44.27 (kG) 

• Density = 177.78 (kG/m3) 

• Average diameter= 10.1 (mm) 

• Reinforcement survey: 

Diameter Length Weight 

(m) (kG) 

8 42.02 16.59 

14 22.90 27.68 
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Column 483 - Calculation Report 

1 Level: 


• Name 

• Reference level : 0.00 (m) 

• Concrete creep coefficient : cp p = 2.13 

• Cement class : N 

• Environment class : XC1 

• Structure class : S4 


2 Column: Column483 

2.1 Material properties: 


Number of identical elements: 1 


• Concrete 


C20/25 (02) 

fck = 20.00 (MPa) 

Unit weight 

Aggregate size 

• Longitudinal reinforcement: 


2501.36 (kG/m3) 
20.0 (mm) 

HA 320 

fyk = 320.00 (MPa) 

Ductility class 

• Transversal reinforcement: 


B 

HA 320 

fyk = 320.00 (MPa) 

2.2 Geometry: 

2.2.1 Rectangular 

200 x 600 (mm) 


2.2.2 Height: L 

= 2.33 (m) 


2.2.3 Slab thickness 

= 0.11 (m) 


2.2.4 Beam height 

= 0.25 (m) 


2.2.5 Cover 

= 35 (mm) 



2.3 Calculation options: 
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Calculations according to 
Seismic dispositions 
Precast column 
Pre-design 

Slenderness taken into account 

Compression 

Ties 

Fire resistance class 


: BS EN1992-1-1:2004 NA:2005 
: No requirements 
: no 
: no 
: no 

: with bending 
: to slab 

: No requirements 


2.4 Calculation results: 

The reinforcing steel strength exceeds the range of values allowed by the code - 3.2.2 (3) 


Safety factors Rd/Ed = 7.04 > 1.0 


2.4.1 ULS/ALS Analysis 


Design combination: 1.351 + 1.352+1.353+1.354+1.355+1.356+1.357+1.358+1.359+1.5010+1.5011 + 1.5012 (C) 
Combination type: ULS 
Internal forces: 

Nsd = 130.38 (kN) Msdy = -10.87 (kN*m) Msdz = -3.67 (kN*m) 

Design forces: 

Cross-section in the middle of the column 

N = 130.38 (kN) N*etotz = -10.87 (kN*m) N*etoty= -4.38 (kN*m) 


Eccentricity: 

Initial 

eO: 

Imperfection 

ei: 

1 order (eO + ei) 

eOEd: 

II order 

e2: 

Minimal 

eEdmin: 

Total 

eEd: 


ez (My/N) 

ey (Mz/N) 

-83 (mm) 

-28 (mm) 

0 (mm)6 (mm) 


-83 (mm) 

-23 (mm) 

0 (mm)0 (mm) 


20 (mm) 

20 (mm) 

-83 (mm) 

-34 (mm) 


2.4.1.1. Detailed analysis-Direction Y: 

MA = 0.00 (kN*m) MB = 0.00 (kN*m) MC = -10.87 (kN*m) 

Case: Cross-section in the middle of the column, Slenderness not taken into account 
M0 = -10.87 (kN*m) 
ea = 0 (mm) 
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Ma = N*ea = 0.00 (kN*m) 

MEdmin = 2.61 (kN*m) 

MOEd = max(MEdmin,MO + Ma) = -10.87 (kN*m) 

2.4.1.2. Detailed analysis-Direction Z: 

MA = 0.00 (kN*m) MB = 0.00 (kN*m) MC = -3.67 (kN*m) 

Case: Cross-section in the middle of the column, Slenderness not taken into account 
M0 = -3.67 (kN*m) 
ea = ei*lo/2 = 6 (mm) 

01 = 0o * ah * am = 0.01 
0o = 0.01 
ah = 1.00 

am = (0,5(1 + 1/m)) A 0.5 = 1.00 
m = 1.00 

Ma = N*ea = 0.72 (kN*m) 

MEdmin = 2.61 (kN*m) 

MOEd = max(MEdmin,M0 + Ma) = -4.38 (kN*m) 


2.4.2 Reinforcement: 

Real (provided) area Asr = 1539 (mm2) 

Ratio: p = 1.28 % 

2.5 Reinforcement: 

Main bars (HA 320): 

• 10 4>14 I = 2.29 (m) 

Transversal reinforcement: (HA 320): 

stirrups: 16<|)8 l=1.48(m) 

pins 48 4>8 I = 0.38 (m) 

3 Material survey: 

• Concrete volume = 0.25 (m3) 
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• Formwork = 3.32 (m2) 

• Steel HA 320 

• Total weight = 44.27 (kG) 

• Density = 177.78 (kG/m3) 

• Average diameter^ 10.1 (mm) 

• Reinforcement survey: 

Diameter Length Weight 

(m) (kG) 

8 42.02 16.59 

14 22.90 27.68 
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Column 468 - Calculation Report 

1 Level: 


• Name : Level +4.40 

• Reference level : 0.00 (m) 

• Concrete creep coefficient : cp p = 2.13 

• Cement class : N 

• Environment class : XC1 

• Structure class : S4 


2 Column: Column468 Number of identical elements: 1 


2.1 Material properties: 


• Concrete 

: C20/25 (02) 

fck = 20.00 (MPa) 

Unit weight 

: 2501.36 (kG/m3) 


Aggregate size 

: 20.0 (mm) 


• Longitudinal reinforcement: 

: HA 320 

fyk = 320.00 (MPa) 

Ductility class 

: B 


• Transversal reinforcement: 

: HA 320 

fyk = 320.00 (MPa) 

2.2 Geometry: 



2.2.1 Rectangular 

600 x 200 (mm) 


2.2.2 Height: L 

= 4.00 (m) 


2.2.3 Slab thickness 

= 0.11 (m) 


2.2.4 Beam height 

= 0.25 (m) 


2.2.5 Cover 

= 35 (mm) 


2.3 Calculation options: 
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• Calculations according to 

• Seismic dispositions 

• Precast column 

• Pre-design 

• Slenderness taken into account 

• Compression 

• Ties 

• Fire resistance class 


: BS EN1992-1-1:2004 NA:2005 
: No requirements 
: no 
: no 
: no 

: with bending 
: to slab 

: No requirements 


2.4 Calculation results: 

Unsatisfactory load capacity of the column. 

The reinforcing steel strength exceeds the range of values allowed by the code - 3.2.2 (3) 


Safety factors Rd/Ed = 0.98 < 1.0 


2.4.1 ULS/ALS Analysis 


Design combination: 1.001 + 1.002+1.003+1.004+1.005+1.006+1.007+1.008+1.009 (C) 
Combination type: ULS 
Internal forces: 

Nsd = 1373.33 (kN) Msdy = -0.09 (kN*m) Msdz = 0.89 (kN*m) 

Design forces: 

Cross-section in the middle of the column 

N = 1373.33 (kN) N*etotz = -27.47 (kN*m) N*etoty= 27.47 (kN*m) 


Eccentricity: 

Initial 

eO: 

Imperfection 

ei: 

1 order (eO + ei) 

eOEd: 

II order 

e2: 

Minimal 

eEdmin: 

Total 

eEd: 


ez (My/N) 

ey (Mz/N) 

-0 (mm) 

1 (mm) 

10 (mm) 

10 (mm) 

10 (mm) 

11 (mm) 

0 (mm)0 (mm) 


20 (mm) 

20 (mm) 

-20 (mm) 

20 (mm) 


2.4.1.1. Detailed analysis-Direction Y: 

MA = 0.00 (kN*m) MB = 0.00 (kN*m) MC = -0.09 (kN*m) 

Case: Cross-section in the middle of the column, Slenderness not taken into account 
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MO = -0.09 (kN*m) 
ea = ei*lo/2 = 10 (mm) 

01 = 0o * ar| * am = 0.01 

00 = 0.01 
ah = 1.00 

am = (0,5(1 + 1/m)) A 0.5 = 1.00 
m = 1.00 

Ma = N*ea= 13.73 (kN*m) 

MEdmin = 27.47 (kN*m) 

MOEd = max(MEdmin,M0 + Ma) = -27.47 (kN*m) 

2.4.1.2. Detailed analysis-Direction Z: 

MA = 0.00 (kN*m) MB = 0.00 (kN*m) MC = 0.89 (kN*m) 

Case: Cross-section in the middle of the column, Slenderness not taken into account 
M0 = 0.89 (kN*m) 
ea = 01*lo/2 = 10 (mm) 

01 = 0o * ah * am = 0.01 
0o = 0.01 
ah = 1.00 

am = (0,5(1 + 1/m)) A 0.5 = 1.00 
m = 1.00 

Ma = N*ea = 13.73 (kN*m) 

MEdmin = 27.47 (kN*m) 

MOEd = max(MEdmin,M0 + Ma) = 27.47 (kN*m) 


2.4.2 Reinforcement: 

Real (provided) area Asr = 1539 (mm2) 

Ratio: p = 1.28 % 

2.5 Reinforcement: 

Main bars (HA 320): 

• 10 4>14 I = 3.97 (m) 

Transversal reinforcement: (HA 320): 

stirrups: 24 4»8 l=1.48(m) 

pins 72 4>8 I = 0.38 (m) 
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3 Material survey: 

• Concrete volume = 0.45 (m3) 

• Formwork = 6.00 (m2) 

• Steel HA 320 

• Total weight = 72.81 (kG) 

• Density = 161.80 (kG/m3) 

• Average diameter= 10.3 (mm) 

• Reinforcement survey: 

Diameter Length Weight 

(m) (kG) 

8 63.03 24.88 

14 39.65 47.93 
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Columns - First Floor Level 
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Columns - First Floor Level - +ULS 


Bar/Node/Case 

FX (kN) 

MY (kNm) 

MZ (kNm) 

510/ 

107/ 

ULS+ 

1723.59 

0.0 

0.0 

511/ 

106/ 

ULS+ 

1718.11 

0.0 

0.0 

510/ 

158/ 

ULS+ 

1709.85 

0.00 

0.00 

511/ 

157/ 

ULS+ 

1704.38 

0.00 

-0.00 

512/ 

102/ 

ULS+ 

1176.62 

0.0 

0.0 

509/ 

9/ 

ULS+ 

1173.26 

0.0 

0.0 

512/ 

153/ 

ULS+ 

1162.88 

0.00 

0.00 

509/ 

17/ 

ULS+ 

1160.14 

0.0 

0.00 

524/ 

73/ 

ULS+ 

1084.52 

0.0 

0.0 

524/ 

124/ 

ULS+ 

1070.78 

0.00 

0.00 

514/ 

93/ 

ULS+ 

986.00 

0.0 

0.0 

514/ 

144/ 

ULS+ 

972.27 

0.00 

0.00 

518/ 

4/ 

ULS+ 

893.34 

0.0 

0.0 

519/ 

58/ 

ULS+ 

891.28 

0.0 

0.0 

520/ 

66/ 

ULS+ 

882.27 

0.0 

0.0 

518/ 

12/ 

ULS+ 

880.23 

-0.00 

-0.00 

519/ 

110/ 

ULS+ 

878.16 

-0.00 

0.00 

520/ 

117/ 

ULS+ 

869.16 

0.00 

0.00 

516/ 

71 

ULS+ 

846.59 

0.0 

0.0 

523/ 

70/ 

ULS+ 

840.59 

0.0 

0.0 

516/ 

15/ 

ULS+ 

833.48 

0.00 

0.0 

523/ 

121/ 

ULS+ 

826.86 

-0.00 

-0.00 

515/ 

8/ 

ULS+ 

816.21 

0.0 

0.0 

517/ 

3/ 

ULS+ 

748.86 

0.0 

0.0 

515/ 

16/ 

ULS+ 

747.47 

-0.00 

0.00 

521/ 

74/ 

ULS+ 

734.80 

0.0 

0.0 

521/ 

125/ 

ULS+ 

721.07 

0.00 

0.00 

517/ 

11/ 

ULS+ 

704.31 

0.00 

-0.00 

508/ 

91/ 

ULS+ 

684.62 

0.0 

0.0 

508/ 

142/ 

ULS+ 

671.51 

-0.00 

0.00 

506/ 

89/ 

ULS+ 

605.51 

0.0 

0.0 

506/ 

140/ 

ULS+ 

592.39 

0.00 

0.00 
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Bar/Node/Case 

FX (kN) 

MY (kNm) 

MZ (kNm) 

507/ 90/ ULS+ 

568.14 

0.0 

0.0 

507/ 141/ ULS+ 

555.02 

0.00 

0.00 

522/ 71/ ULS+ 

553.48 

0.0 

0.0 

522/ 122/ ULS+ 

540.37 

-0.00 

-0.00 

505/ 88/ ULS+ 

457.25 

0.0 

0.0 

505/ 139/ ULS+ 

444.14 

-0.00 

0.00 

513/ 6/ ULS+ 

378.37 

0.0 

0.0 

513/ 14/ ULS+ 

364.64 

0.00 

0.00 

525/ 83/ ULS+ 

112.54 

0.0 

0.0 

525/ 134/ ULS+ 

99.42 

-0.00 

-0.00 
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Columns - First Floor Level - -ULS 


Bar/Node/Case 

FX (kN) 

MY (kNm) 

MZ (kNm) 

511/ 

106/ 

ULS- 

486.75 

0.0 

0.0 

511/ 

157/ 

ULS- 

476.57 

-0.00 

-0.00 

510/ 

107/ 

ULS- 

416.67 

0.0 

0.0 

510/ 

158/ 

ULS- 

406.50 

-0.00 

0.00 

509/ 

9/ 

ULS- 

349.75 

0.0 

0.0 

509/ 

17/ 

ULS- 

340.04 

-0.00 

0.00 

524/ 

73/ 

ULS- 

308.79 

0.0 

0.0 

514/ 

93/ 

ULS- 

308.77 

0.0 

0.0 

518/ 

4/ 

ULS- 

300.35 

0.0 

0.0 

512/ 

102/ 

ULS- 

299.51 

0.0 

0.0 

524/ 

124/ 

ULS- 

298.62 

0.00 

-0.00 

514/ 

144/ 

ULS- 

298.59 

0.0 

0.00 

518/ 

12/ 

ULS- 

290.63 

-0.00 

-0.00 

512/ 

153/ 

ULS- 

289.34 

-0.00 

0.0 

515/ 

8/ 

ULS- 

287.94 

0.0 

0.0 

519/ 

58/ 

ULS- 

278.73 

0.0 

0.0 

516/ 

7/ 

ULS- 

269.28 

0.0 

0.0 

519/ 

110/ 

ULS- 

269.02 

-0.00 

0.00 

520/ 

66/ 

ULS- 

267.20 

0.0 

0.0 

515/ 

16/ 

ULS- 

262.30 

-0.00 

0.00 

516/ 

15/ 

ULS- 

259.57 

0.00 

-0.00 

517/ 

3/ 

ULS- 

258.35 

0.0 

0.0 

520/ 

117/ 

ULS- 

257.48 

0.00 

-0.00 

517/ 

11/ 

ULS- 

239.70 

-0.00 

-0.00 

508/ 

91/ 

ULS- 

223.62 

0.0 

0.0 

521/ 

74/ 

ULS- 

222.95 

0.0 

0.0 

523/ 

70/ 

ULS- 

217.50 

0.0 

0.0 

508/ 

142/ 

ULS- 

213.91 

-0.00 

-0.00 

521/ 

125/ 

ULS- 

212.77 

0.00 

-0.00 

523/ 

121/ 

ULS- 

207.33 

-0.00 

-0.00 

506/ 

89/ 

ULS- 

175.87 

0.0 

0.0 

522/ 

71/ 

ULS- 

173.45 

0.0 

0.0 
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Bar/Node/Case 

FX (kN) 

MY (kNm) 

MZ (kNm) 

507/ 90/ ULS- 

166.73 

0.0 

0.0 

506/ 140/ ULS- 

166.16 

-0.00 

0.00 

522/ 122/ ULS- 

163.74 

-0.00 

-0.00 

505/ 88/ ULS- 

159.10 

0.0 

0.0 

507/ 141/ ULS- 

157.02 

-0.00 

0.00 

505/ 139/ ULS- 

149.39 

-0.00 

-0.00 

513/ 6/ ULS- 

114.47 

0.0 

0.0 

513/ 14/ ULS- 

104.30 

0.00 

0.00 

525/ 83/ ULS- 

75.52 

0.0 

0.0 

525/ 134/ ULS- 

65.81 

-0.00 

-0.00 
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Columns - First Floor Level - +SLS 


Bar/Node/Case 

FX (kN) 

MY (kNm) 

MZ (kNm) 

511/ 

106/ 

SLS+ 

1119.16 

0.0 

0.0 

510/ 

107/ 

SLS+ 

1109.71 

0.0 

0.0 

511/ 

157/ 

SLS+ 

1108.99 

-0.00 

-0.00 

510/ 

158/ 

SLS+ 

1099.54 

0.00 

0.00 

509/ 

9/ 

SLS+ 

767.58 

0.0 

0.0 

512/ 

102/ 

SLS+ 

760.45 

0.0 

0.0 

509/ 

17/ 

SLS+ 

757.87 

-0.00 

0.00 

512/ 

153/ 

SLS+ 

750.28 

-0.00 

0.00 

524/ 

73/ 

SLS+ 

708.94 

0.0 

0.0 

524/ 

124/ 

SLS+ 

698.77 

0.00 

-0.00 

514/ 

93/ 

SLS+ 

648.65 

0.0 

0.0 

514/ 

144/ 

SLS+ 

638.48 

0.00 

0.00 

518/ 

4/ 

SLS+ 

590.71 

0.0 

0.0 

518/ 

12/ 

SLS+ 

580.99 

-0.00 

-0.00 

520/ 

66/ 

SLS+ 

579.78 

0.0 

0.0 

520/ 

117/ 

SLS+ 

570.06 

0.00 

-0.00 

519/ 

58/ 

SLS+ 

559.83 

0.0 

0.0 

519/ 

110/ 

SLS+ 

550.11 

-0.00 

0.00 

523/ 

70/ 

SLS+ 

545.73 

0.0 

0.0 

523/ 

121/ 

SLS+ 

535.56 

-0.00 

-0.00 

516/ 

71 

SLS+ 

533.44 

0.0 

0.0 

516/ 

15/ 

SLS+ 

523.73 

0.00 

-0.00 

515/ 

8/ 

SLS+ 

511.23 

0.0 

0.0 

521/ 

74/ 

SLS+ 

480.32 

0.0 

0.0 

517/ 

3/ 

SLS+ 

472.93 

0.0 

0.0 

515/ 

16/ 

SLS+ 

471.69 

-0.00 

0.00 

521/ 

125/ 

SLS+ 

470.15 

0.00 

-0.00 

508/ 

91/ 

SLS+ 

452.49 

0.0 

0.0 

517/ 

11/ 

SLS+ 

447.41 

0.00 

-0.00 

508/ 

142/ 

SLS+ 

442.77 

-0.00 

0.00 

506/ 

89/ 

SLS+ 

396.27 

0.0 

0.0 

506/ 

140/ 

SLS+ 

386.56 

0.00 

0.00 
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Bar/Node/Case 

FX (kN) 

MY (kNm) 

MZ (kNm) 

507/ 90/ SLS+ 

372.01 

0.0 

0.0 

522/ 71/ SLS+ 

364.34 

0.0 

0.0 

507/ 141/ SLS+ 

362.30 

0.00 

0.00 

522/ 122/ SLS+ 

354.62 

-0.00 

-0.00 

505/ 88/ SLS+ 

304.69 

0.0 

0.0 

505/ 139/ SLS+ 

294.97 

-0.00 

-0.00 

513/ 6/ SLS+ 

251.64 

0.0 

0.0 

513/ 14/ SLS+ 

241.47 

0.00 

0.00 

525/ 83/ SLS+ 

80.55 

0.0 

0.0 

525/ 134/ SLS+ 

70.83 

-0.00 

-0.00 
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Columns - First Floor Level - -SLS 


Bar/Node/Case 

FX (kN) 

MY (kNm) 

MZ (kNm) 

511/ 

106/ 

SLS- 

1062.38 

0.0 

0.0 

511/ 

157/ 

SLS- 

1052.21 

-0.00 

-0.00 

510/ 

107/ 

SLS- 

1047.94 

0.0 

0.0 

510/ 

158/ 

SLS- 

1037.77 

0.00 

0.00 

509/ 

9/ 

SLS- 

730.04 

0.0 

0.0 

509/ 

17/ 

SLS- 

720.33 

-0.00 

0.00 

512/ 

102/ 

SLS- 

719.35 

0.0 

0.0 

512/ 

153/ 

SLS- 

709.18 

-0.00 

0.00 

524/ 

73/ 

SLS- 

674.02 

0.0 

0.0 

524/ 

124/ 

SLS- 

663.85 

0.00 

-0.00 

514/ 

93/ 

SLS- 

618.43 

0.0 

0.0 

514/ 

144/ 

SLS- 

608.26 

0.00 

0.00 

518/ 

4/ 

SLS- 

564.44 

0.0 

0.0 

518/ 

12/ 

SLS- 

554.72 

-0.00 

-0.00 

520/ 

66/ 

SLS- 

552.49 

0.0 

0.0 

520/ 

117/ 

SLS- 

542.78 

0.00 

-0.00 

519/ 

58/ 

SLS- 

522.70 

0.0 

0.0 

523/ 

70/ 

SLS- 

517.28 

0.0 

0.0 

519/ 

110/ 

SLS- 

512.99 

-0.00 

0.00 

523/ 

121/ 

SLS- 

507.11 

-0.00 

-0.00 

516/ 

71 

SLS- 

498.80 

0.0 

0.0 

516/ 

15/ 

SLS- 

489.09 

0.00 

-0.00 

515/ 

8/ 

SLS- 

476.70 

0.0 

0.0 

521/ 

74/ 

SLS- 

456.66 

0.0 

0.0 

521/ 

125/ 

SLS- 

446.49 

0.00 

-0.00 

517/ 

3/ 

SLS- 

442.68 

0.0 

0.0 

515/ 

16/ 

SLS- 

441.36 

-0.00 

0.00 

508/ 

91/ 

SLS- 

432.28 

0.0 

0.0 

508/ 

142/ 

SLS- 

422.56 

-0.00 

0.00 

517/ 

11/ 

SLS- 

419.93 

0.00 

-0.00 

506/ 

89/ 

SLS- 

376.94 

0.0 

0.0 

506/ 

140/ 

SLS- 

367.23 

0.00 

0.00 
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Bar/Node/Case 

FX (kN) 

MY (kNm) 

MZ (kNm) 

507/ 90/ SLS- 

353.96 

0.0 

0.0 

522/ 71/ SLS- 

347.45 

0.0 

0.0 

507/ 141/ SLS- 

344.24 

0.00 

0.00 

522/ 122/ SLS- 

337.74 

-0.00 

-0.00 

505/ 88/ SLS- 

292.11 

0.0 

0.0 

505/ 139/ SLS- 

282.39 

-0.00 

-0.00 

513/ 6/ SLS- 

241.05 

0.0 

0.0 

513/ 14/ SLS- 

230.88 

0.00 

0.00 

525/ 83/ SLS- 

79.51 

0.0 

0.0 

525/ 134/ SLS- 

69.79 

-0.00 

-0.00 
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Column 511 - Calculation Report 

1 Level: 


• Name 

• Reference level : 0.00 (m) 

• Concrete creep coefficient : cp p = 2.08 

• Cement class : N 

• Environment class : XC1 

• Structure class : S4 


2 

Column: Column511 


Number of identical elements: 1 


2.1 Material properties: 




• Concrete 

: C20/25 (02) 

fck = 20.00 (MPa) 


Unit weight 

: 2501.36 (kG/m3) 



Aggregate size 

: 20.0 (mm) 



• Longitudinal reinforcement: 

: HA 320 

fyk = 320.00 (MPa) 


Ductility class 

: B 



• Transversal reinforcement: 

: HA 320 

fyk = 320.00 (MPa) 


2.2 Geometry: 




2.2.1 C 




Diameter 

= 400 (mm) 



2.2.2 Height: L 

= 3.30 (m) 



2.2.3 Slab thickness 

= 0.11 (m) 



2.2.4 Beam height 

= 0.25 (m) 



2.2.5 Cover 

= 35 (mm) 



2.3 Calculation options: 
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Calculations according to 
Seismic dispositions 
Precast column 
Pre-design 

Slenderness taken into account 

Compression 

Ties 

Fire resistance class 


: BS EN1992-1-1:2004 NA:2005 
: No requirements 
: no 
: no 
: no 

: with bending 
: to slab 

: No requirements 


2.4 Calculation results: 

Unsatisfactory load capacity of the column. 

The reinforcing steel strength exceeds the range of values allowed by the code - 3.2.2 (3) 


Safety factors Rd/Ed = 0.89 < 1.0 


2.4.1 ULS/ALS Analysis 

Design combination: 1.351 + 1.352+1.353+1.354+1.355+1.356+1.357+1.358+1.359+1.5010+1.5011 + 1.5012 (A) 
Combination type: ULS 
Internal forces: 

Nsd = 1718.11 (kN) Msdy = 0.00 (kN*m) Msdz = 0.00 (kN*m) 

Design forces: 

Upper node 

N = 1718.11 (kN) N*etotz = 34.36 (kN*m) N*etoty= 34.36 (kN*m) 


Eccentricity: 


ez (My/N) 

ey (Mz/N) 

Initial 

eO: 

0 (mm)0 (mm) 


Imperfection 

ei: 

8 (mm)8 (mm) 


1 order (eO + ei) 

eOEd: 

8 (mm)8 (mm) 


II order 

e2: 

0 (mm)0 (mm) 


Minimal 

eEdmin: 

20 (mm) 

20 (mm) 

Total 

eEd: 

20 (mm) 

20 (mm) 


2.4.1.1. Detailed analysis-Direction Y: 

MA = 0.00 (kN*m) MB = 0.00 (kN*m) 
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Case: Cross-section at the column end (Upper node), Slenderness not taken into account 
MO = 0.00 (kN*m) 
ea = ei*lo/2 = 8 (mm) 

01 = 0o * ar| * am = 0.01 
0o = 0.01 
ah = 1.00 

am = (0,5(1 + 1/m)) A 0.5 = 1.00 
m = 1.00 

Ma = N*ea = 14.17 (kN*m) 

MEdmin = 34.36 (kN*m) 

MOEd = max(MEdmin,M0 + Ma) = 34.36 (kN*m) 

2.4.1.2. Detailed analysis-Direction Z: 

MA = 0.00 (kN*m) MB = 0.00 (kN*m) 

Case: Cross-section at the column end (Upper node), Slenderness not taken into account 
M0 = 0.00 (kN*m) 
ea = 01*lo/2 = 8 (mm) 

01 = 0o * ah * am = 0.01 
0o = 0.01 
ah = 1.00 

am = (0,5(1 + 1/m)) A 0.5 = 1.00 
m = 1.00 

Ma = N*ea = 14.17 (kN*m) 

MEdmin = 34.36 (kN*m) 

MOEd = max(MEdmin,M0 + Ma) = 34.36 (kN*m) 


2.4.2 Reinforcement: 

Real (provided) area Asr = 1539 (mm2) 

Ratio: p = 1.23 % 

2.5 Reinforcement: 

Main bars (HA 320): 

• 10 4>14 I = 3.27 (m) 

Transversal reinforcement: (HA 320): 
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stirrups: 17 4>8 

1 = 1.26 (m) 

3 

Material survey: 



• Concrete volume 

• Formwork = 3.83 (m2) 

= 0.38 (m3) 


• Steel HA 320 

• Total weight = 47.93 (kG) 

• Density = 125.06 (kG/m3) 


• Average diameter^ 11.6 (mm) 

• Reinforcement survey: 

Diameter Length Weight 

(m) (kG) 

8 21.44 8.46 

14 32.65 39.47 
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Column521 - Calculation Report 

1 Level: 


• Name 

• Reference level : 0.00 (m) 

• Concrete creep coefficient : cp p = 2.08 

• Cement class : N 

• Environment class : XC1 

• Structure class : S4 


2 

Column: Column521 


Number of identical elements: 1 


2.1 Material properties: 




• Concrete 

: C20/25 (02) 

fck = 20.00 (MPa) 


Unit weight 

: 2501.36 (kG/m3) 



Aggregate size 

: 20.0 (mm) 



• Longitudinal reinforcement: 

: HA 320 

fyk = 320.00 (MPa) 


Ductility class 

: B 



• Transversal reinforcement: 

: HA 320 

fyk = 320.00 (MPa) 


2.2 Geometry: 




2.2.1 C 




Diameter 

= 400 (mm) 



2.2.2 Height: L 

= 3.30 (m) 



2.2.3 Slab thickness 

= 0.11 (m) 



2.2.4 Beam height 

= 0.25 (m) 



2.2.5 Cover 

= 35 (mm) 



2.3 Calculation options: 
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Calculations according to 
Seismic dispositions 
Precast column 
Pre-design 

Slenderness taken into account 

Compression 

Ties 

Fire resistance class 


: BS EN1992-1-1:2004 NA:2005 
: No requirements 
: no 
: no 
: no 

: with bending 
: to slab 

: No requirements 


2.4 Calculation results: 

The reinforcing steel strength exceeds the range of values allowed by the code - 3.2.2 (3) 


Safety factors Rd/Ed = 2.08 > 1.0 


2.4.1 ULS/ALS Analysis 


Design combination: 1.351 + 1.352+1.353+1.354+1.355+1.356+1.357+1.358+1.359+1.5010+1.5011 + 1.5012 (B) 
Combination type: ULS 
Internal forces: 

Nsd = 734.80 (kN) Msdy = 0.00 (kN*m) Msdz = 0.00 (kN*m) 

Design forces: 

Lower node 

N = 734.80 (kN) N*etotz = 14.70 (kN*m) N*etoty= 14.70 (kN*m) 


Eccentricity: 

Initial 

Imperfection 

I order (eO + ei) 

II order 
Minimal 
Total 



ez (My/N) 

ey (Mz/N) 

e0: 

0 (mm)0 (mm) 


ei: 

8 (mm)8 (mm) 


eOEd: 

8 (mm)8 (mm) 


e2: 

0 (mm)0 (mm) 


eEdmin: 

20 (mm) 

20 (mm) 

eEd: 

20 (mm) 

20 (mm) 


2.4.1.1. Detailed analysis-Direction Y: 

MA = 0.00 (kN*m) MB = 0.00 (kN*m) 

Case: Cross-section at the column end (Lower node), Slenderness not taken into account 
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MO = 0.00 (kN*m) 
ea = 61*lo/2 = 8 (mm) 

01 = 0o * ar| * am = 0.01 
0o = 0.01 
ah = 1.00 

am = (0,5(1 + 1/m)) A 0.5 = 1.00 
m = 1.00 

Ma = N*ea = 6.06 (kN*m) 

MEdmin = 14.70 (kN*m) 

MOEd = max(MEdmin,M0 + Ma) = 14.70 (kN*m) 

2.4.1.2. Detailed analysis-Direction Z: 

MA = 0.00 (kN*m) MB = 0.00 (kN*m) 

Case: Cross-section at the column end (Lower node), Slenderness not taken into account 
M0 = 0.00 (kN*m) 
ea = 01*lo/2 = 8 (mm) 

01 = 0o * ah * am = 0.01 
0o = 0.01 
ah = 1.00 

am = (0,5(1 + 1/m)) A 0.5 = 1.00 
m = 1.00 

Ma = N*ea = 6.06 (kN*m) 

MEdmin = 14.70 (kN*m) 

MOEd = max(MEdmin,M0 + Ma) = 14.70 (kN*m) 


2.4.2 Reinforcement: 

Real (provided) area Asr = 1539 (mm2) 

Ratio: p = 1.23 % 

2.5 Reinforcement: 

Main bars (HA 320): 

• 10 4>14 I = 3.27 (m) 

Transversal reinforcement: (HA 320): 
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stirrups: 17 4>8 

1 = 1.26 (m) 

3 

Material survey: 



• Concrete volume 

• Formwork = 3.83 (m2) 

= 0.38 (m3) 


• Steel HA 320 

• Total weight = 47.93 (kG) 

• Density = 125.06 (kG/m3) 


• Average diameter^ 11.6 (mm) 

• Reinforcement survey: 

Diameter Length Weight 

(m) (kG) 

8 21.44 8.46 

14 32.65 39.47 
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Column 525 - Calculation Report 


1 

Level: 



• 

Name 



• 

Reference level 

0.00 (m) 


• 

Concrete creep coefficient 

(p P = 2.13 


• 

Cement class 

N 


• 

Environment class 

XC1 


• 

Structure class 

S4 


2 Column: Column525 

2.1 Material properties: 

• Concrete 
Unit weight 
Aggregate size 

• Longitudinal reinforcement: 
Ductility class 

• Transversal reinforcement: 

2.2 Geometry: 

2.2.1 Rectangular 

2.2.2 Height: L 

2.2.3 Slab thickness 

2.2.4 Beam height 

2.2.5 Cover 

2.3 Calculation options: 

• Calculations according to 


Number of identical elements: 1 


C20/25 (02) fck = 20.00 (MPa) 

2501.36 (kG/m3) 

20.0 (mm) 

HA 320 fyk = 320.00 (MPa) 

B 

HA 320 fyk = 320.00 (MPa) 


200 x 600 (mm) 
= 3.30 (m) 

= 0.11 (m) 

= 0.25 (m) 

= 35 (mm) 


: BS EN1992-1-1:2004 NA:2005 
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• Seismic dispositions 

• Precast column 

• Pre-design 

• Slenderness taken into account 

• Compression 

• Ties 

• Fire resistance class 


: No requirements 
: no 
: no 
: no 

: with bending 
: to slab 

: No requirements 


2.4 Calculation results: 

The reinforcing steel strength exceeds the range of values allowed by the code - 3.2.2 (3) 


Safety factors Rd/Ed = 11.96 > 1.0 


2.4.1 ULS/ALS Analysis 


Design combination: 1.351 + 1.352+1.353+1.354+1.355+1.356+1.357+1.358+1.359+1.5010+1.5011 + 1.5012 (C) 
Combination type: ULS 
Internal forces: 

Nsd = 112.54 (kN) Msdy = 0.00 (kN*m) Msdz = 0.00 (kN*m) 

Design forces: 

Cross-section in the middle of the column 

N = 112.54 (kN) N*etotz = 2.25 (kN*m) N*etoty= 2.25 (kN*m) 


Eccentricity: 

Initial 

eO: 

Imperfection 

ei: 

1 order (eO + ei) 

eOEd: 

II order 

e2: 

Minimal 

eEdmin: 

Total 

eEd: 


ez(My/N) ey(Mz/N) 

0 (mm)0 (mm) 

8 (mm)8 (mm) 

8 (mm)8 (mm) 

0 (mm)0 (mm) 

20 (mm) 20 (mm) 

20 (mm) 20 (mm) 


2.4.1.1. Detailed analysis-Direction Y: 

MA = 0.00 (kN*m) MB = 0.00 (kN*m) MC = 0.00 (kN*m) 

Case: Cross-section in the middle of the column, Slenderness not taken into account 
M02 = max(|MA| ; |MB|) 
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M01 = min(|MA| ; |MB|) 

MOe = 0.6*M02+0.4*M01 = 0.00 (kN*m) 

MOemin = 0.4*M02 
MO = max(M0e, MOemin) 

ea = 01*lo/2 = 8 (mm) 

01 = 0o * ar| * am = 0.01 
0o = 0.01 
ah = 1.00 

am = (0,5(1 + 1/m)) A 0.5 = 1.00 
m = 1.00 

Ma = N*ea = 0.93 (kN*m) 

MEdmin = 2.25 (kN*m) 

MOEd = max(MEdmin,M0 + Ma) = 2.25 (kN*m) 

2.4.1.2. Detailed analysis-Direction Z: 

MA = 0.00 (kN*m) MB = 0.00 (kN*m) MC = 0.00 (kN*m) 

Case: Cross-section in the middle of the column, Slenderness not taken into account 
M02 = max(|MA| ; |MB|) 

M01 =min(|MA| ; |MB|) 

MOe = 0.6*M02+0.4*M01 = 0.00 (kN*m) 

MOemin = 0.4*M02 
M0 = max(M0e, MOemin) 

ea = 01*lo/2 = 8 (mm) 

01 = 0o * ah * am = 0.01 
0o = 0.01 
ah = 1.00 

am = (0,5(1 + 1/m)) A 0.5 = 1.00 
m = 1.00 

Ma = N*ea = 0.93 (kN*m) 

MEdmin = 2.25 (kN*m) 

MOEd = max(MEdmin,M0 + Ma) = 2.25 (kN*m) 


2.4.2 Reinforcement: 

Real (provided) area 
Ratio: 


Asr = 1539 (mm2) 

p = 1.28 % 
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2.5 Reinforcement: 

Main bars (HA 320): 

• 10 4>14 I = 3.27 (m) 

Transversal reinforcement: (HA 320): 

stirrups: 21 4>8 l=1.48(m) 

pins 63 4>8 I = 0.38 (m) 


3 Material survey: 

• Concrete volume = 0.37 (m3) 

• Formwork = 4.88 (m2) 

• Steel HA 320 

• Total weight = 61.24 (kG) 

• Density = 167.31 (kG/m3) 

• Average diameter= 10.2 (mm) 

• Reinforcement survey: 

Diameter Length Weight 

(m) (kG) 

8 55.15 21.77 

14 32.65 39.47 
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Column 510 - Calculation Report 

1 Level: 


• Name 

• Reference level : 0.00 (m) 

• Concrete creep coefficient : cp p = 2.08 

• Cement class : N 

• Environment class : XC1 

• Structure class : S4 


2 

Column: Column510 


Number of identical elements: 1 


2.1 Material properties: 




• Concrete 

: C20/25 (02) 

fck = 20.00 (MPa) 


Unit weight 

: 2501.36 (kG/m3) 



Aggregate size 

: 20.0 (mm) 



• Longitudinal reinforcement: 

: HA 320 

fyk = 320.00 (MPa) 


Ductility class 

: B 



• Transversal reinforcement: 

: HA 320 

fyk = 320.00 (MPa) 


2.2 Geometry: 




2.2.1 C 




Diameter 

= 400 (mm) 



2.2.2 Height: L 

= 3.30 (m) 



2.2.3 Slab thickness 

= 0.11 (m) 



2.2.4 Beam height 

= 0.25 (m) 



2.2.5 Cover 

= 35 (mm) 



2.3 Calculation options: 
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Calculations according to 
Seismic dispositions 
Precast column 
Pre-design 

Slenderness taken into account 

Compression 

Ties 

Fire resistance class 


: BS EN1992-1-1:2004 NA:2005 
: No requirements 
: no 
: no 
: no 

: with bending 
: to slab 

: No requirements 


2.4 Calculation results: 

Unsatisfactory load capacity of the column. 

The reinforcing steel strength exceeds the range of values allowed by the code - 3.2.2 (3) 


Safety factors Rd/Ed = 0.88 < 1.0 


2.4.1 ULS/ALS Analysis 

Design combination: 1.351 + 1.352+1.353+1.354+1.355+1.356+1.357+1.358+1.359+1.5010+1.5011 + 1.5012 (A) 
Combination type: ULS 
Internal forces: 

Nsd = 1723.59 (kN) Msdy = 0.00 (kN*m) Msdz = 0.00 (kN*m) 

Design forces: 

Upper node 

N = 1723.59 (kN) N*etotz = 34.47 (kN*m) N*etoty= 34.47 (kN*m) 


Eccentricity: 


ez (My/N) 

ey (Mz/N) 

Initial 

eO: 

0 (mm)0 (mm) 


Imperfection 

ei: 

8 (mm)8 (mm) 


1 order (eO + ei) 

eOEd: 

8 (mm)8 (mm) 


II order 

e2: 

0 (mm)0 (mm) 


Minimal 

eEdmin: 

20 (mm) 

20 (mm) 

Total 

eEd: 

20 (mm) 

20 (mm) 


2.4.1.1. Detailed analysis-Direction Y: 

MA = 0.00 (kN*m) MB = 0.00 (kN*m) 
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Case: Cross-section at the column end (Upper node), Slenderness not taken into account 
MO = 0.00 (kN*m) 
ea = ei*lo/2 = 8 (mm) 

01 = 0o * ar| * am = 0.01 
0o = 0.01 
ah = 1.00 

am = (0,5(1 + 1/m)) A 0.5 = 1.00 
m = 1.00 

Ma = N*ea = 14.22 (kN*m) 

MEdmin = 34.47 (kN*m) 

MOEd = max(MEdmin,M0 + Ma) = 34.47 (kN*m) 

2.4.1.2. Detailed analysis-Direction Z: 

MA = 0.00 (kN*m) MB = 0.00 (kN*m) 

Case: Cross-section at the column end (Upper node), Slenderness not taken into account 
M0 = 0.00 (kN*m) 
ea = 01*lo/2 = 8 (mm) 

01 = 0o * ah * am = 0.01 
0o = 0.01 
ah = 1.00 

am = (0,5(1 + 1/m)) A 0.5 = 1.00 
m = 1.00 

Ma = N*ea = 14.22 (kN*m) 

MEdmin = 34.47 (kN*m) 

MOEd = max(MEdmin,M0 + Ma) = 34.47 (kN*m) 


2.4.2 Reinforcement: 

Real (provided) area Asr = 1539 (mm2) 

Ratio: p = 1.23 % 

2.5 Reinforcement: 

Main bars (HA 320): 

• 10 4>14 I = 3.27 (m) 

Transversal reinforcement: (HA 320): 
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stirrups: 17 4>8 l=1.26(m) 

3 Material survey: 

• Concrete volume = 0.38 (m3) 

• Formwork = 3.83 (m2) 

• Steel HA 320 

• Total weight = 47.93 (kG) 

• Density = 125.06 (kG/m3) 

• Average diameter= 11.6 (mm) 

• Reinforcement survey: 

Diameter Length Weight Number Total weight 

(m) (kG) (No.) (kG) 

8 1.26 0.50 17 8.46 

14 3.27 3.95 10 39.47 
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Columns - Third Floor Level 
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Columns - Third Floor Level - +ULS 


Bar/Node/Case 

FX (kN) 

MY (kNm) 

MZ (kNm) 

553/ 

208/ 

ULS+ 

789.29 

0.0 

0.0 

553/ 

222/ 

ULS+ 

781.34 

0.00 

0.00 

552/ 

209/ 

ULS+ 

758.01 

0.0 

0.0 

552/ 

220/ 

ULS+ 

750.06 

-0.00 

0.00 

554/ 

204/ 

ULS+ 

574.14 

0.0 

0.0 

554/ 

223/ 

ULS+ 

566.19 

-0.00 

0.00 

551/ 

25/ 

ULS+ 

542.76 

0.0 

0.0 

551/ 

27/ 

ULS+ 

530.84 

0.00 

0.00 

566/ 

175/ 

ULS+ 

465.34 

0.0 

0.0 

566/ 

237/ 

ULS+ 

457.39 

0.00 

0.00 

556/ 

195/ 

ULS+ 

443.38 

0.0 

0.0 

556/ 

226/ 

ULS+ 

435.43 

0.00 

-0.00 

565/ 

172/ 

ULS+ 

426.38 

0.0 

0.0 

557/ 

24/ 

ULS+ 

425.30 

0.0 

0.0 

565/ 

235/ 

ULS+ 

418.43 

0.00 

0.00 

560/ 

20/ 

ULS+ 

415.84 

0.0 

0.0 

560/ 

258/ 

ULS+ 

403.92 

0.00 

0.00 

559/ 

19/ 

ULS+ 

394.81 

0.0 

0.0 

558/ 

23/ 

ULS+ 

389.14 

0.0 

0.0 

558/ 

29/ 

ULS+ 

377.22 

0.00 

0.00 

562/ 

168/ 

ULS+ 

368.75 

0.0 

0.0 

562/ 

31/ 

ULS+ 

356.83 

-0.00 

0.00 

561/ 

161/ 

ULS+ 

356.42 

0.0 

0.0 

557/ 

30/ 

ULS+ 

356.20 

0.00 

0.00 

559/ 

251/ 

ULS+ 

345.80 

0.00 

-0.00 

561/ 

249/ 

ULS+ 

344.50 

0.0 

-0.00 

550/ 

193/ 

ULS+ 

325.30 

0.0 

0.0 

550/ 

212/ 

ULS+ 

313.38 

0.00 

0.00 

548/ 

191/ 

ULS+ 

282.99 

0.0 

0.0 

548/ 

214/ 

ULS+ 

271.07 

0.00 

0.00 

564/ 

173/ 

ULS+ 

269.34 

0.0 

0.0 

549/ 

192/ 

ULS+ 

263.96 

0.0 

0.0 
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Bar/Node/Case 

FX (kN) 

MY (kNm) 

MZ (kNm) 

563/ 176/ ULS+ 

260.44 

0.0 

0.0 

564/ 240/ ULS+ 

257.42 

-0.00 

0.00 

563/ 262/ ULS+ 

252.49 

0.00 

0.00 

549/ 213/ ULS+ 

252.04 

0.00 

0.0 

547/ 190/ ULS+ 

214.36 

0.0 

0.0 

555/ 22/ ULS+ 

204.47 

0.0 

0.0 

547/ 215/ ULS+ 

202.44 

0.00 

0.00 

555/ 227/ ULS+ 

196.53 

0.00 

0.00 

567/ 185/ ULS+ 

86.42 

0.0 

0.0 

567/ 244/ ULS+ 

74.50 

0.00 

-0.00 
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Columns - Third Floor Level - -ULS 


Bar/Node/Case 

FX (kN) 

MY (kNm) 

MZ (kNm) 

553/ 

208/ 

ULS- 

250.08 

0.0 

0.0 

553/ 

222/ 

ULS- 

244.20 

0.00 

0.00 

552/ 

209/ 

ULS- 

192.14 

0.0 

0.0 

552/ 

220/ 

ULS- 

186.25 

-0.00 

-0.00 

551/ 

25/ 

ULS- 

168.12 

0.0 

0.0 

554/ 

204/ 

ULS- 

161.17 

0.0 

0.0 

551/ 

27/ 

ULS- 

159.29 

-0.00 

0.00 

556/ 

195/ 

ULS- 

155.78 

0.0 

0.0 

554/ 

223/ 

ULS- 

155.28 

-0.00 

0.00 

557/ 

24/ 

ULS- 

152.43 

0.0 

0.0 

556/ 

226/ 

ULS- 

149.89 

-0.00 

-0.00 

566/ 

175/ 

ULS- 

143.72 

0.0 

0.0 

560/ 

20/ 

ULS- 

143.18 

0.0 

0.0 

559/ 

19/ 

ULS- 

139.01 

0.0 

0.0 

566/ 

237/ 

ULS- 

137.83 

0.0 

0.0 

560/ 

258/ 

ULS- 

134.35 

0.00 

-0.00 

558/ 

23/ 

ULS- 

132.05 

0.0 

0.0 

557/ 

30/ 

ULS- 

126.74 

0.00 

-0.00 

558/ 

29/ 

ULS- 

123.21 

-0.00 

0.0 

562/ 

168/ 

ULS- 

121.34 

0.0 

0.0 

559/ 

251/ 

ULS- 

119.22 

-0.00 

-0.00 

565/ 

172/ 

ULS- 

119.15 

0.0 

0.0 

561/ 

161/ 

ULS- 

117.58 

0.0 

0.0 

550/ 

193/ 

ULS- 

114.61 

0.0 

0.0 

565/ 

235/ 

ULS- 

113.26 

-0.00 

-0.00 

562/ 

31/ 

ULS- 

112.51 

-0.00 

-0.00 

561/ 

249/ 

ULS- 

108.75 

-0.00 

-0.00 

550/ 

212/ 

ULS- 

105.78 

0.00 

-0.00 

564/ 

173/ 

ULS- 

90.38 

0.0 

0.0 

548/ 

191/ 

ULS- 

88.40 

0.0 

0.0 

549/ 

192/ 

ULS- 

82.94 

0.0 

0.0 

564/ 

240/ 

ULS- 

81.55 

-0.00 

0.00 
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Bar/Node/Case 

FX (kN) 

MY (kNm) 

MZ (kNm) 

563/ 176/ ULS- 

80.35 

0.0 

0.0 

547/ 190/ ULS- 

79.58 

0.0 

0.0 

548/ 214/ ULS- 

79.57 

-0.00 

-0.00 

563/ 262/ ULS- 

74.46 

0.0 

-0.00 

549/ 213/ ULS- 

74.11 

0.0 

-0.00 

547/ 215/ ULS- 

70.75 

0.00 

0.00 

555/ 22/ ULS- 

64.24 

0.0 

0.0 

555/ 227/ ULS- 

58.36 

0.00 

0.0 

567/ 185/ ULS- 

43.87 

0.0 

0.0 

567/ 244/ ULS- 

35.04 

0.00 

-0.00 
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Columns - Third Floor Level - +SLS 


Bar/Node/Case 

FX (kN) 

MY (kNm) 

MZ (kNm) 

553/ 

208/ 

SLS+ 

517.64 

0.0 

0.0 

553/ 

222/ 

SLS+ 

511.75 

0.00 

0.00 

552/ 

209/ 

SLS+ 

489.72 

0.0 

0.0 

552/ 

220/ 

SLS+ 

483.83 

-0.00 

0.00 

554/ 

204/ 

SLS+ 

372.79 

0.0 

0.0 

554/ 

223/ 

SLS+ 

366.90 

-0.00 

0.00 

551/ 

25/ 

SLS+ 

356.57 

0.0 

0.0 

551/ 

27/ 

SLS+ 

347.74 

0.00 

0.00 

566/ 

175/ 

SLS+ 

306.07 

0.0 

0.0 

566/ 

237/ 

SLS+ 

300.18 

0.00 

0.00 

556/ 

195/ 

SLS+ 

293.95 

0.0 

0.0 

556/ 

226/ 

SLS+ 

288.07 

-0.00 

-0.00 

565/ 

172/ 

SLS+ 

278.21 

0.0 

0.0 

560/ 

20/ 

SLS+ 

275.70 

0.0 

0.0 

565/ 

235/ 

SLS+ 

272.32 

0.00 

-0.00 

557/ 

24/ 

SLS+ 

268.99 

0.0 

0.0 

560/ 

258/ 

SLS+ 

266.86 

0.00 

-0.00 

559/ 

19/ 

SLS+ 

251.92 

0.0 

0.0 

558/ 

23/ 

SLS+ 

249.21 

0.0 

0.0 

562/ 

168/ 

SLS+ 

244.65 

0.0 

0.0 

558/ 

29/ 

SLS+ 

240.38 

0.00 

0.00 

562/ 

31/ 

SLS+ 

235.82 

-0.00 

0.00 

557/ 

30/ 

SLS+ 

229.79 

0.00 

-0.00 

561/ 

161/ 

SLS+ 

229.33 

0.0 

0.0 

559/ 

251/ 

SLS+ 

224.07 

-0.00 

-0.00 

561/ 

249/ 

SLS+ 

220.50 

-0.00 

-0.00 

550/ 

193/ 

SLS+ 

216.47 

0.0 

0.0 

550/ 

212/ 

SLS+ 

207.64 

0.00 

0.00 

548/ 

191/ 

SLS+ 

186.16 

0.0 

0.0 

564/ 

173/ 

SLS+ 

178.63 

0.0 

0.0 

548/ 

214/ 

SLS+ 

177.33 

-0.00 

0.00 

549/ 

192/ 

SLS+ 

173.77 

0.0 

0.0 
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Bar/Node/Case 

FX (kN) 

MY (kNm) 

MZ (kNm) 

563/ 176/ SLS+ 

170.29 

0.0 

0.0 

564/ 240/ SLS+ 

169.80 

-0.00 

0.00 

549/ 213/ SLS+ 

164.94 

0.00 

-0.00 

563/ 262/ SLS+ 

164.40 

0.00 

0.00 

547/ 190/ SLS+ 

143.57 

0.0 

0.0 

555/ 22/ SLS+ 

136.20 

0.0 

0.0 

547/ 215/ SLS+ 

134.74 

0.00 

0.00 

555/ 227/ SLS+ 

130.32 

0.00 

0.00 

567/ 185/ SLS+ 

60.04 

0.0 

0.0 

567/ 244/ SLS+ 

51.21 

0.00 

-0.00 
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Columns - Third Floor Level - -SLS 


Bar/Node/Case 

FX (kN) 

MY (kNm) 

MZ (kNm) 

553/ 

208/ 

SLS- 

492.85 

0.0 

0.0 

553/ 

222/ 

SLS- 

486.96 

0.00 

0.00 

552/ 

209/ 

SLS- 

463.17 

0.0 

0.0 

552/ 

220/ 

SLS- 

457.28 

-0.00 

0.00 

554/ 

204/ 

SLS- 

353.37 

0.0 

0.0 

554/ 

223/ 

SLS- 

347.48 

-0.00 

0.00 

551/ 

25/ 

SLS- 

339.75 

0.0 

0.0 

551/ 

27/ 

SLS- 

330.92 

0.00 

0.00 

566/ 

175/ 

SLS- 

291.78 

0.0 

0.0 

566/ 

237/ 

SLS- 

285.89 

0.00 

0.00 

556/ 

195/ 

SLS- 

281.20 

0.0 

0.0 

556/ 

226/ 

SLS- 

275.31 

-0.00 

-0.00 

565/ 

172/ 

SLS- 

264.29 

0.0 

0.0 

560/ 

20/ 

SLS- 

263.74 

0.0 

0.0 

565/ 

235/ 

SLS- 

258.40 

-0.00 

-0.00 

560/ 

258/ 

SLS- 

254.91 

0.00 

-0.00 

557/ 

24/ 

SLS- 

251.96 

0.0 

0.0 

559/ 

19/ 

SLS- 

236.93 

0.0 

0.0 

558/ 

23/ 

SLS- 

234.76 

0.0 

0.0 

562/ 

168/ 

SLS- 

234.10 

0.0 

0.0 

558/ 

29/ 

SLS- 

225.93 

-0.00 

0.00 

562/ 

31/ 

SLS- 

225.27 

-0.00 

0.00 

557/ 

30/ 

SLS- 

217.19 

0.00 

-0.00 

561/ 

161/ 

SLS- 

216.50 

0.0 

0.0 

559/ 

251/ 

SLS- 

212.21 

-0.00 

-0.00 

561/ 

249/ 

SLS- 

207.67 

-0.00 

-0.00 

550/ 

193/ 

SLS- 

207.41 

0.0 

0.0 

550/ 

212/ 

SLS- 

198.58 

0.00 

0.00 

548/ 

191/ 

SLS- 

177.49 

0.0 

0.0 

564/ 

173/ 

SLS- 

170.91 

0.0 

0.0 

548/ 

214/ 

SLS- 

168.66 

-0.00 

0.00 

549/ 

192/ 

SLS- 

165.72 

0.0 

0.0 
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Bar/Node/Case 

FX (kN) 

MY (kNm) 

MZ (kNm) 

564/ 240/ SLS- 

162.07 

-0.00 

0.00 

563/ 176/ SLS- 

161.92 

0.0 

0.0 

549/ 213/ SLS- 

156.89 

0.00 

-0.00 

563/ 262/ SLS- 

156.03 

0.00 

0.00 

547/ 190/ SLS- 

137.94 

0.0 

0.0 

555/ 22/ SLS- 

130.56 

0.0 

0.0 

547/ 215/ SLS- 

129.11 

0.00 

0.00 

555/ 227/ SLS- 

124.67 

0.00 

0.00 

567/ 185/ SLS- 

58.57 

0.0 

0.0 

567/ 244/ SLS- 

49.74 

0.00 

-0.00 


88 / 127 







Autodesk Robot Structural Analysis Professional 2020 

Design: Eng.Refaat f. EL-Briky AL-Seiini Building - Benghazi 

Address: Refaat_1970@yahoo.com 09/2019 


Column 553 - Calculation Report 


1 

Level: 



• 

Name 



• 

Reference level 

0.00 (m) 


• 

Concrete creep coefficient 

(p P - 2.16 


• 

Cement class 

N 


• 

Environment class 

XC1 


• 

Structure class 

S4 


2 Column: Column553 

2.1 Material properties: 

• Concrete 
Unit weight 
Aggregate size 

• Longitudinal reinforcement: 
Ductility class 

• Transversal reinforcement: 

2.2 Geometry: 

2.2.1 Rectangular 

2.2.2 Height: L 

2.2.3 Slab thickness 

2.2.4 Beam height 

2.2.5 Cover 

2.3 Calculation options: 

• Calculations according to 


Number of identical elements: 1 


C20/25 (02) fck = 20.00 (MPa) 

2501.36 (kG/m3) 

20.0 (mm) 

HA 320 fyk = 320.00 (MPa) 

B 

HA 320 fyk = 320.00 (MPa) 


200 x 400 (mm) 
= 3.00 (m) 

= 0.10 (m) 

= 0.25 (m) 

= 35 (mm) 


: BS EN1992-1-1:2004 NA:2005 
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• Seismic dispositions 

• Precast column 

• Pre-design 

• Slenderness taken into account 

• Compression 

• Ties 

• Fire resistance class 


: No requirements 
: no 
: no 
: no 

: with bending 
: to slab 

: No requirements 


2.4 Calculation results: 

The reinforcing steel strength exceeds the range of values allowed by the code - 3.2.2 (3) 


Safety factors Rd/Ed = 1.09 > 1.0 


2.4.1 ULS/ALS Analysis 

Design combination: 1.351 + 1.352+1.353+1.354+1.355+1.356+1.357+1.358+1.359+1.5010+1.5011 + 1.5012 (B) 
Combination type: ULS 
Internal forces: 


Nsd = 789.29 (kN) 
Design forces: 

Lower node 

Msdy = 

0.00 (kN*m) Msdz = 

0.00 (kN*m 

N = 789.29 (kN) 

N*etotz 

= 15.79 (kN*m) N*etoty 

= 15.79 (kW 

Eccentricity: 


ez (My/N) 

ey (Mz/N) 

Initial 

e0: 

0 (mm)0 (mm) 


Imperfection 

ei: 

8 (mm)8 (mm) 


1 order (eO + ei) 

eOEd: 

8 (mm)8 (mm) 


II order 

e2: 

0 (mm)0 (mm) 


Minimal 

eEdmin: 

20 (mm) 

20 (mm) 

Total 

eEd: 

20 (mm) 

20 (mm) 


2.4.1.1. Detailed analysis-Direction Y: 

MA = 0.00 (kN*m) MB = 0.00 (kN*m) 

Case: Cross-section at the column end (Lower node), Slenderness not taken into account 
M0 = 0.00 (kN*m) 
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ea = ei*lo/2 = 8 (mm) 

01 = 0o * ar| * am = 0.01 
6o = 0.01 
ah = 1.00 

am = (0,5(1 + 1/m)) A 0.5 = 1.00 
m = 1.00 

Ma = N*ea = 5.92 (kN*m) 

MEdmin = 15.79 (kN*m) 

MOEd = max(MEdmin,M0 + Ma) = 15.79 (kN*m) 

2.4.1.2. Detailed analysis-Direction Z: 

MA = 0.00 (kN*m) MB = 0.00 (kN*m) 

Case: Cross-section at the column end (Lower node), Slenderness not taken into account 
M0 = 0.00 (kN*m) 
ea = ei*lo/2 = 8 (mm) 

01 = 0o * ah * am = 0.01 
0o = 0.01 
ah = 1.00 

am = (0,5(1 + 1/m)) A 0.5 = 1.00 
m = 1.00 

Ma = N*ea = 5.92 (kN*m) 

MEdmin = 15.79 (kN*m) 

MOEd = max(MEdmin,M0 + Ma) = 15.79 (kN*m) 


2.4.2 Reinforcement: 

Real (provided) area Asr = 924 (mm2) 

Ratio: p = 1.15 % 

2.5 Reinforcement: 

Main bars (HA 320): 

• 6 4>14 I = 2.97 (m) 

Transversal reinforcement: (HA 320): 

stirrups: 18 4»8 l=1.08(m) 
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pins 18 4>8 I = 0.38 (m) 


3 Material survey: 

• Concrete volume = 0.22 (m3) 

• Formwork = 3.30 (m2) 

• Steel HA 320 

• Total weight = 31.87 (kG) 

• Density = 144.86 (kG/m3) 

• Average diameter= 10.4 (mm) 

• Reinforcement survey: 

Diameter Length Weight 

(m) (kG) 

8 26.26 10.36 

14 17.79 21.51 
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Column 563 - Calculation Report 


1 

Level: 



• 

Name 



• 

Reference level 

0.00 (m) 


• 

Concrete creep coefficient 

(p P - 2.16 


• 

Cement class 

N 


• 

Environment class 

XC1 


• 

Structure class 

S4 


2 Column: Column563 

2.1 Material properties: 

• Concrete 
Unit weight 
Aggregate size 

• Longitudinal reinforcement: 
Ductility class 

• Transversal reinforcement: 

2.2 Geometry: 

2.2.1 Rectangular 

2.2.2 Height: L 

2.2.3 Slab thickness 

2.2.4 Beam height 

2.2.5 Cover 

2.3 Calculation options: 

• Calculations according to 


Number of identical elements: 1 


C20/25 (02) fck = 20.00 (MPa) 

2501.36 (kG/m3) 

20.0 (mm) 

HA 320 fyk = 320.00 (MPa) 

B 

HA 320 fyk = 320.00 (MPa) 


400 x 200 (mm) 
= 3.00 (m) 

= 0.11 (m) 

= 0.25 (m) 

= 35 (mm) 


: BS EN1992-1-1:2004 NA:2005 
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• Seismic dispositions 

• Precast column 

• Pre-design 

• Slenderness taken into account 

• Compression 

• Ties 

• Fire resistance class 


: No requirements 
: no 
: no 
: no 

: with bending 
: to slab 

: No requirements 


2.4 Calculation results: 

The reinforcing steel strength exceeds the range of values allowed by the code - 3.2.2 (3) 


Safety factors Rd/Ed = 3.29 > 1.0 


2.4.1 ULS/ALS Analysis 

Design combination: 1.351 + 1.352+1.353+1.354+1.355+1.356+1.357+1.358+1.359+1.5010+1.5011 + 1.5012 (A) 
Combination type: ULS 
Internal forces: 


Nsd = 260.44 (kN) 
Design forces: 

Upper node 

Msdy = 

0.00 (kN*m) Msdz = 

0.00 (kN*m) 

N = 260.44 (kN) 

N*etotz 

= 5.21 (kN*m) N*etoty 

= 5.21 (kN*m 

Eccentricity: 


ez (My/N) 

ey (Mz/N) 

Initial 

e0: 

0 (mm)0 (mm) 


Imperfection 

ei: 

8 (mm)8 (mm) 


1 order (eO + ei) 

eOEd: 

8 (mm)8 (mm) 


II order 

e2: 

0 (mm)0 (mm) 


Minimal 

eEdmin: 

20 (mm) 

20 (mm) 

Total 

eEd: 

20 (mm) 

20 (mm) 


2.4.1.1. Detailed analysis-Direction Y: 

MA = 0.00 (kN*m) MB = 0.00 (kN*m) 

Case: Cross-section at the column end (Upper node), Slenderness not taken into account 
M0 = 0.00 (kN*m) 
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ea = ei*lo/2 = 8 (mm) 

01 = 0o * ar| * am = 0.01 
6o = 0.01 
ah = 1.00 

am = (0,5(1 + 1/m)) A 0.5 = 1.00 
m = 1.00 

Ma = N*ea = 1.95 (kN*m) 

MEdmin = 5.21 (kN*m) 

MOEd = max(MEdmin,M0 + Ma) = 5.21 (kN*m) 

2.4.1.2. Detailed analysis-Direction Z: 

MA = 0.00 (kN*m) MB = 0.00 (kN*m) 

Case: Cross-section at the column end (Upper node), Slenderness not taken into account 
M0 = 0.00 (kN*m) 
ea = ei*lo/2 = 8 (mm) 

01 = 0o * ah * am = 0.01 
0o = 0.01 
ah = 1.00 

am = (0,5(1 + 1/m)) A 0.5 = 1.00 
m = 1.00 

Ma = N*ea = 1.95 (kN*m) 

MEdmin = 5.21 (kN*m) 

MOEd = max(MEdmin,M0 + Ma) = 5.21 (kN*m) 


2.4.2 Reinforcement: 

Real (provided) area Asr = 924 (mm2) 

Ratio: p = 1.15 % 

2.5 Reinforcement: 

Main bars (HA 320): 

• 6 4>14 I = 2.97 (m) 

Transversal reinforcement: (HA 320): 

stirrups: 18 4»8 l=1.08(m) 
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pins 18 4>8 I = 0.38 (m) 


3 Material survey: 

• Concrete volume = 0.22 (m3) 

• Formwork = 3.30 (m2) 

• Steel HA 320 

• Total weight = 31.87 (kG) 

• Density = 144.86 (kG/m3) 

• Average diameter= 10.4 (mm) 

• Reinforcement survey: 

Diameter Length Weight 

(m) (kG) 

8 26.26 10.36 

14 17.79 21.51 
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Column 567 - Calculation Report 


1 

Level: 



• 

Name 



• 

Reference level 

0.00 (m) 


• 

Concrete creep coefficient 

(p P = 2.13 


• 

Cement class 

N 


• 

Environment class 

XC1 


• 

Structure class 

S4 


2 Column: Column567 

2.1 Material properties: 

• Concrete 
Unit weight 
Aggregate size 

• Longitudinal reinforcement: 
Ductility class 

• Transversal reinforcement: 

2.2 Geometry: 

2.2.1 Rectangular 

2.2.2 Height: L 

2.2.3 Slab thickness 

2.2.4 Beam height 

2.2.5 Cover 

2.3 Calculation options: 

• Calculations according to 


Number of identical elements: 1 


C20/25 (02) fck = 20.00 (MPa) 

2501.36 (kG/m3) 

20.0 (mm) 

HA 320 fyk = 320.00 (MPa) 

B 

HA 320 fyk = 320.00 (MPa) 


200 x 600 (mm) 
= 3.00 (m) 

= 0.11 (m) 

= 0.25 (m) 

= 35 (mm) 


: BS EN1992-1-1:2004 NA:2005 
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• Seismic dispositions 

• Precast column 

• Pre-design 

• Slenderness taken into account 

• Compression 

• Ties 

• Fire resistance class 


: No requirements 
: no 
: no 
: no 

: with bending 
: to slab 

: No requirements 


2.4 Calculation results: 

The reinforcing steel strength exceeds the range of values allowed by the code - 3.2.2 (3) 


Safety factors Rd/Ed = 15.57 > 1.0 


2.4.1 ULS/ALS Analysis 

Design combination: 1.351 + 1.352+1.353+1.354+1.355+1.356+1.357+1.358+1.359+1.5010+1.5011 + 1.5012 (B) 
Combination type: ULS 
Internal forces: 


Nsd = 86.42 (kN) 
Design forces: 

Lower node 

Msdy = 

0.00 (kN*m) Msdz = 

0.00 (kN*m) 

N = 86.42 (kN) 

N*etotz 

= 1.73 (kN*m) N*etoty 

= 1.73 (kN*m 

Eccentricity: 


ez (My/N) 

ey (Mz/N) 

Initial 

e0: 

0 (mm)0 (mm) 


Imperfection 

ei: 

8 (mm)8 (mm) 


1 order (eO + ei) 

eOEd: 

8 (mm)8 (mm) 


II order 

e2: 

0 (mm)0 (mm) 


Minimal 

eEdmin: 

20 (mm) 

20 (mm) 

Total 

eEd: 

20 (mm) 

20 (mm) 


2.4.1.1. Detailed analysis-Direction Y: 

MA = 0.00 (kN*m) MB = 0.00 (kN*m) 

Case: Cross-section at the column end (Lower node), Slenderness not taken into account 
M0 = 0.00 (kN*m) 
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ea = ei*lo/2 = 8 (mm) 

01 = 0o * ar| * am = 0.01 
6o = 0.01 
ah = 1.00 

am = (0,5(1 + 1/m)) A 0.5 = 1.00 
m = 1.00 

Ma = N*ea = 0.65 (kN*m) 

MEdmin = 1.73 (kN*m) 

MOEd = max(MEdmin,M0 + Ma) = 1.73 (kN*m) 

2.4.1.2. Detailed analysis-Direction Z: 

MA = 0.00 (kN*m) MB = 0.00 (kN*m) 

Case: Cross-section at the column end (Lower node), Slenderness not taken into account 
M0 = 0.00 (kN*m) 
ea = ei*lo/2 = 8 (mm) 

01 = 0o * ah * am = 0.01 
0o = 0.01 
ah = 1.00 

am = (0,5(1 + 1/m)) A 0.5 = 1.00 
m = 1.00 

Ma = N*ea = 0.65 (kN*m) 

MEdmin = 1.73 (kN*m) 

MOEd = max(MEdmin,M0 + Ma) = 1.73 (kN*m) 


2.4.2 Reinforcement: 

Real (provided) area Asr = 1539 (mm2) 

Ratio: p = 1.28 % 

2.5 Reinforcement: 

Main bars (HA 320): 

• 10 4)14 I = 2.97 (m) 

Transversal reinforcement: (HA 320): 

stirrups: 19<|)8 l=1.48(m) 
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pins 57 4>8 I = 0.38 (m) 


3 Material survey: 

• Concrete volume = 0.33 (m3) 

• Formwork = 4.40 (m2) 

• Steel HA 320 

• Total weight = 55.54 (kG) 

• Density = 168.29 (kG/m3) 

• Average diameter= 10.2 (mm) 

• Reinforcement survey: 

Diameter Length Weight 

(m) (kG) 

8 49.90 19.70 

14 29.65 35.84 
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Column 552 - Claculation Report 


1 

Level: 



• 

Name 



• 

Reference level 

0.00 (m) 


• 

Concrete creep coefficient 

(p P - 2.16 


• 

Cement class 

N 


• 

Environment class 

XC1 


• 

Structure class 

S4 


2 Column: Column552 

2.1 Material properties: 

• Concrete 
Unit weight 
Aggregate size 

• Longitudinal reinforcement: 
Ductility class 

• Transversal reinforcement: 

2.2 Geometry: 

2.2.1 Rectangular 

2.2.2 Height: L 

2.2.3 Slab thickness 

2.2.4 Beam height 

2.2.5 Cover 

2.3 Calculation options: 

• Calculations according to 


Number of identical elements: 1 


C20/25 (02) fck = 20.00 (MPa) 

2501.36 (kG/m3) 

20.0 (mm) 

HA 320 fyk = 320.00 (MPa) 

B 

HA 320 fyk = 320.00 (MPa) 


400 x 200 (mm) 
= 3.00 (m) 

= 0.11 (m) 

= 0.25 (m) 

= 35 (mm) 


: BS EN1992-1-1:2004 NA:2005 
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• Seismic dispositions 

• Precast column 

• Pre-design 

• Slenderness taken into account 

• Compression 

• Ties 

• Fire resistance class 


: No requirements 
: no 
: no 
: no 

: with bending 
: to slab 

: No requirements 


2.4 Calculation results: 

The reinforcing steel strength exceeds the range of values allowed by the code - 3.2.2 (3) 


Safety factors Rd/Ed = 1.13 > 1.0 


2.4.1 ULS/ALS Analysis 

Design combination: 1.351 + 1.352+1.353+1.354+1.355+1.356+1.357+1.358+1.359+1.5010+1.5011 + 1.5012 (A) 
Combination type: ULS 
Internal forces: 


Nsd = 758.01 (kN) 
Design forces: 

Upper node 

Msdy = 

0.00 (kN*m) Msdz = 

0.00 (kN*m 

N = 758.01 (kN) 

N*etotz 

= 15.16 (kN*m) N*etoty 

= 15.16 (kN : 

Eccentricity: 


ez (My/N) 

ey (Mz/N) 

Initial 

e0: 

0 (mm)0 (mm) 


Imperfection 

ei: 

8 (mm)8 (mm) 


1 order (eO + ei) 

eOEd: 

8 (mm)8 (mm) 


II order 

e2: 

0 (mm)0 (mm) 


Minimal 

eEdmin: 

20 (mm) 

20 (mm) 

Total 

eEd: 

20 (mm) 

20 (mm) 


2.4.1.1. Detailed analysis-Direction Y: 

MA = 0.00 (kN*m) MB = 0.00 (kN*m) 

Case: Cross-section at the column end (Upper node), Slenderness not taken into account 
M0 = 0.00 (kN*m) 
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ea = ei*lo/2 = 8 (mm) 

01 = 0o * ar| * am = 0.01 
6o = 0.01 
ah = 1.00 

am = (0,5(1 + 1/m)) A 0.5 = 1.00 
m = 1.00 

Ma = N*ea = 5.69 (kN*m) 

MEdmin = 15.16 (kN*m) 

MOEd = max(MEdmin,M0 + Ma) = 15.16 (kN*m) 

2.4.1.2. Detailed analysis-Direction Z: 

MA = 0.00 (kN*m) MB = 0.00 (kN*m) 

Case: Cross-section at the column end (Upper node), Slenderness not taken into account 
M0 = 0.00 (kN*m) 
ea = ei*lo/2 = 8 (mm) 

01 = 0o * ah * am = 0.01 
0o = 0.01 
ah = 1.00 

am = (0,5(1 + 1/m)) A 0.5 = 1.00 
m = 1.00 

Ma = N*ea = 5.69 (kN*m) 

MEdmin = 15.16 (kN*m) 

MOEd = max(MEdmin,M0 + Ma) = 15.16 (kN*m) 


2.4.2 Reinforcement: 

Real (provided) area Asr = 924 (mm2) 

Ratio: p = 1.15 % 

2.5 Reinforcement: 

Main bars (HA 320): 

• 6 4>14 I = 2.97 (m) 

Transversal reinforcement: (HA 320): 

stirrups: 18 4»8 l=1.08(m) 
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pins 18 4>8 I = 0.38 (m) 


3 Material survey: 

• Concrete volume = 0.22 (m3) 

• Formwork = 3.30 (m2) 

• Steel HA 320 

• Total weight = 31.87 (kG) 

• Density = 144.86 (kG/m3) 

• Average diameter= 10.4 (mm) 

• Reinforcement survey: 

Diameter Length Weight 

(m) (kG) 

8 26.26 10.36 

14 17.79 21.51 
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Foundation Level 
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Foundation Level - Reaction - +ULS 


in the coordinate system: global 


Node/Case 

FX (kN) 

FY (kN) 

FZ (kN) 

351/ 

ULS+ 

24.81 

5.16 

2295.13 

349/ 

ULS+ 

5.53 

0.03 

2250.08 

347/ 

ULS+ 

-0.43 

-0.66 

1579.26 

368/ 

ULS+ 

11.77 

0.35 

1515.13 

363/ 

ULS+ 

-5.94 

15.20 

1506.60 

353/ 

ULS+ 

13.72 

1.45 

1505.64 

357/ 

ULS+ 

2.91 

6.97 

1368.45 

364/ 

ULS+ 

14.00 

4.10 

1340.77 

367/ 

ULS+ 

-2.01 

-0.03 

1321.07 

362/ 

ULS+ 

1.59 

-3.89 

1242.11 

360/ 

ULS+ 

2.62 

11.75 

1157.96 

359/ 

ULS+ 

7.79 

38.13 

1102.79 

365/ 

ULS+ 

6.35 

-1.25 

1084.86 

361/ 

ULS+ 

-2.48 

-3.09 

1060.15 

345/ 

ULS+ 

-5.75 

16.03 

942.45 

341/ 

ULS+ 

-4.42 

32.51 

846.35 

366/ 

ULS+ 

2.41 

-2.23 

827.78 

343/ 

ULS+ 

-9.58 

-3.07 

796.99 

339/ 

ULS+ 

-1.55 

-5.07 

649.62 

355/ 

ULS+ 

1.47 

26.32 

536.07 

369/ 

ULS+ 

7.20 

4.26 

130.82 
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Foundation Level - Reaction - -ULS 


in the coordinate system: global 


Node/Case 

FX (kN) 

FY (kN) 

FZ (kN) 

351/ 

ULS- 

3.91 

2.74 

627.69 

349/ 

ULS- 

2.40 

-2.03 

557.96 

363/ 

ULS- 

-20.27 

3.31 

467.77 

347/ 

ULS- 

-1.53 

-3.77 

459.41 

368/ 

ULS- 

0.84 

-0.80 

421.69 

362/ 

ULS- 

0.17 

-16.18 

413.89 

364/ 

ULS- 

4.97 

-0.76 

403.73 

357/ 

ULS- 

0.67 

1.08 

403.72 

353/ 

ULS- 

9.79 

0.78 

389.33 

359/ 

ULS- 

0.81 

9.33 

370.47 

360/ 

ULS- 

1.20 

5.03 

359.55 

361/ 

ULS- 

-3.71 

-14.24 

354.96 

367/ 

ULS- 

-2.56 

-1.63 

345.96 

365/ 

ULS- 

2.42 

-3.82 

326.00 

345/ 

ULS- 

-38.77 

2.14 

291.69 

366/ 

ULS- 

1.36 

-5.45 

257.87 

341/ 

ULS- 

-12.07 

4.40 

236.86 

343/ 

ULS- 

-11.61 

-16.32 

228.55 

339/ 

ULS- 

-8.68 

-36.53 

211.23 

355/ 

ULS- 

0.35 

6.01 

152.36 

369/ 

ULS- 

1.88 

0.93 

97.30 
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Foundation Level - Reaction - +SLS 


in the coordinate system: global 


Node/Case 

FX (kN) 

FY (kN) 

FZ (kN) 

351/ 

SLS+ 

18.20 

3.83 

1503.16 

349/ 

SLS+ 

3.98 

0.02 

1451.45 

347/ 

SLS+ 

-0.91 

-2.77 

1040.16 

368/ 

SLS+ 

8.47 

0.26 

996.57 

353/ 

SLS+ 

9.90 

1.00 

975.24 

363/ 

SLS+ 

-14.61 

11.26 

941.50 

357/ 

SLS+ 

1.94 

4.75 

908.11 

364/ 

SLS+ 

10.37 

3.04 

880.33 

367/ 

SLS+ 

-1.81 

-0.68 

851.25 

362/ 

SLS+ 

1.18 

-11.58 

822.77 

360/ 

SLS+ 

1.94 

5.95 

737.32 

365/ 

SLS+ 

4.27 

-2.00 

709.55 

359/ 

SLS+ 

5.77 

25.54 

701.45 

361/ 

SLS+ 

-1.96 

-10.52 

677.33 

345/ 

SLS+ 

-28.61 

11.87 

628.53 

341/ 

SLS+ 

-8.56 

24.08 

560.49 

366/ 

SLS+ 

1.46 

-3.25 

543.47 

343/ 

SLS+ 

-8.35 

-11.99 

528.02 

339/ 

SLS+ 

-6.12 

-26.99 

437.78 

355/ 

SLS+ 

1.05 

18.08 

360.95 

369/ 

SLS+ 

4.77 

3.11 

96.90 
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Foundation Level - Reaction - -SLS 


in the coordinate system: global 


Node/Case 

FX (kN) 

FY (kN) 

FZ (kN) 

351/ 

SLS- 

18.13 

3.79 

1430.32 

349/ 

SLS- 

3.94 

-0.00 

1371.83 

347/ 

SLS- 

-0.97 

-2.77 

992.20 

368/ 

SLS- 

8.38 

0.16 

950.06 

353/ 

SLS- 

9.81 

0.98 

923.44 

363/ 

SLS- 

-14.72 

11.23 

876.96 

357/ 

SLS- 

1.86 

4.60 

869.06 

364/ 

SLS- 

10.33 

2.83 

838.60 

367/ 

SLS- 

-1.90 

-0.82 

804.16 

362/ 

SLS- 

1.10 

-11.69 

786.77 

360/ 

SLS- 

1.92 

4.93 

692.77 

365/ 

SLS- 

4.11 

-2.22 

674.76 

359/ 

SLS- 

5.76 

24.53 

658.76 

361/ 

SLS- 

-2.17 

-10.53 

637.40 

345/ 

SLS- 

-28.64 

11.87 

602.79 

341/ 

SLS- 

-8.66 

24.05 

535.92 

366/ 

SLS- 

1.34 

-3.46 

517.70 

343/ 

SLS- 

-8.42 

-12.02 

504.96 

339/ 

SLS- 

-6.21 

-27.01 

421.72 

355/ 

SLS- 

1.03 

17.56 

347.58 

369/ 

SLS- 

4.57 

3.10 

96.82 
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Foundation 365 - Calculation Report 


1 Spread footing: Foundation365 Number of identical elements: 1 

1.1 Basic data 


1.1.1 Assumptions 


• Geotechnic calculations according to 

• Concrete calculations according to 

• Shape selection 


BS 8004 

BS EN1992-1-1:2004 NA:2005 
without limits 


1.1.2 Geometry: 



A 

= 1.50 (m) 

a 

= 0.20 (m) 

B 

= 1.50 (m) 

b 

= 0.60 (m) 

hi 

= 0.50 (m) 

e x 

= 0.00 (m) 

h2 

h4 

= 0.00 (m) 

= 0.10 (m) 

e y 

= 0.00 (m) 



a' = 200 (mm) 
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b' = 600 (mm) 

Cnoml = 60 (mm) 
cnom2 = 60 (mm) 

Cover deviations: Cdev = 10(mm), Cdur = 0(mm) 

1.1.3 Materials 


• Concrete 

• Longitudinal reinforcement 

• Transversal reinforcement 

• Additional reinforcement: 

1.1.4 Loads: 


: C20/25 (02); Characteristic strength = 20.00 MPa 
Unit weight = 2501.36 (kG/m3) 

Rectangular stress distribution [3.1.7(3)] 

: type HA 320 Characteristic strength = 320.00 MPa 

Ductility class: 

Horizontal branch of the stress-strain diagram 
: type HA 500 Characteristic strength = 500.00 MPa 

: type Characteristic strength = 460.00 MPa 


Foundation loads: 


Case 

Nature 

Group 

N 

Fx 

Fy 

Mx 

My 




(kN) 

(kN) 

(kN) 

(kN*m) 

(kN*m) 

1 

dead load(Structural) 

365 

326.00 

-2.42 

1.25 

0.00 

0.00 

2 

dead load(Non-structural) 

365 

15.95 

-0.08 

0.11 

0.00 

-0.00 

3 

dead load(Non-structural) 

365 

83.83 

-0.35 

0.40 

0.00 

-0.00 

4 

dead load(Non-structural) 

365 

12.13 

-0.06 

0.06 

0.00 

-0.00 

5 

dead load(Non-structural) 

365 

53.69 

-0.17 

0.16 

0.00 

-0.00 

6 

dead load(Non-structural) 

365 

4.55 

-0.02 

0.03 

0.00 

-0.00 

7 

dead load(Non-structural) 

365 

15.05 

-0.08 

0.00 

0.00 

0.00 

8 

dead load(Non-structural) 

365 

150.30 

-0.54 

0.47 

0.00 

0.00 

10 

live load(Category A) 

365 

6.84 

-0.04 

0.05 

-0.00 

-0.00 

11 

live load(Category A) 

365 

-1.02 

-0.15 

0.51 

-0.00 

-0.00 

12 

live load(Category A) 

365 

110.13 

-0.35 

0.19 

0.00 

0.00 

9 

dead load(Non-structural) 

365 

13.24 

-0.39 

-0.48 

-0.00 

0.00 


Backfill loads: 

Case Nature Q1 

(kN/m2) 
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1.1.5 Combination list 


1/ 

SLS 

21 

SLS 

3/ 

SLS 

4/* 

ULS 

5/* 

ULS 

6/* 

ULS 

7/* 

ULS 

81 * 

SLS 

91 * 

SLS 

10/* 

SLS 

11/* 

SLS 


1.001 + 1.002+1.003+1.004+1.005+1.006+1.007+1.008+1.009+1.0010+1.0011 + 1.0012 

1.001 + 1.002+1.003+1.004+1.005+1.006+1.007+1.008+1.009 

1.001 + 1.002+1.003+1.004+1.005+1.006+1.007+1.008+1.009+0.8010+0.8011 +0.8012 

1.351 + 1.352+1.353+1.354+1.355+1.356+1.357+1.358+1.359+1.5010+1.5011 + 1.5012 

1.351 + 1.352+1.353+1.354+1.355+1.356+1.357+1.358+1.359 

1.001 + 1.002+1.003+1.004+1.005+1.006+1.007+1.008+1.009+1.5010+1.5011 + 1.5012 

1.001 + 1.002+1.003+1.004+1.005+1.006+1.007+1.008+1.009 

1.001 + 1.002+1.003+1.004+1.005+1.006+1.007+1.008+1.009+1.0010+1.0011 + 1.0012 

1.001 + 1.002+1.003+1.004+1.005+1.006+1.007+1.008+1.009 

1.001 + 1.002+1.003+1.004+1.005+1.006+1.007+1.008+1.009+0.5010+0.5011 +0.5012 

1.001 + 1.002+1.003+1.004+1.005+1.006+1.007+1.008+1.009+0.3010+0.3011 +0.3012 


1.2 Geotechnical design 

1.2.1 Assumptions 

Foundation design for: 

• Capacity 

• Rotation 

• Sliding 

• Sliding with soil pressure considered: 

• Uplift 

• Average settlement 


1.2.2 Soil: 

Soil level: N-, 

Column pier level: N a 

Minimum reference level: N f 

very fine sands 

• Soil level: 0.00 (m) 

•Unit weight: 2141.40 (kG/m3) 


none 


= 0.00 (m) 
= 0.00 (m) 
= -0.50 (m) 
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• Unit weight of solid:2702.25 (kG/m3) 

• Internal friction angle: 18.0 (Deg) 

• Cohesion: 0.07 (MPa) 


1.2.3 Limit states 

Condition not met for: Soil capacity 

The reinforcing steel strength exceeds the range of values allowed by the code: - 3.2.2 (3) 

Safety factor of bottom reinforcement in the direction of X axis: 0.00 <1.0 
Safety factor of bottom reinforcement in the direction of Y axis: 0.00 <1.0 

Stress calculations 

Soil type under foundation: not layered 

Design combination SLS : 1.001+1.002+1.003+1.004+1.005+1.006+1.007+1.008+1.009+1.0010+1.0011+1.0012 

Load factors: 1.00 * Foundation weight 

1.00 * Soil weight 

Calculation results: On the foundation level 

Weight of foundation and soil over it: Gr = 27.60 (kN) 

Design load: 

Nr = 818.31 (kN) Mx =-1.37 (kN*m) My = -2.32 (kN*m) 

Soil profile parameters: 

C = 0.00 (MPa) 

<|> = 0.0 

y = 0.00 (kG/m3) 

Stress in soil: 

Design soil pressure 
Safety factor: 

Uplift 

Uplift in SLS 
Design combination: 

Load factors: 


0.37 (MPa) 
0.20 (MPa) 
0.5401 > 1 


SLS : 1.001+1.002+1.003+1.004+1.005+1.006+1.007+1.008+1.009+1.0010+1.0011+1.0012 
1.00 * Foundation weight 
1.00 * Soil weight 
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Contact area: s = 2.47 

slim - '100 

Sliding 

Design combination SLS : 1.001+1.002+1.003+1.004+1.005+1.006+1.007+1.008+1.009+1.0010+1.0011+1.0012 

Load factors: 1.00 * Foundation weight 

1.00 * Soil weight 

Weight of foundation and soil over it: Gr = 27.60 (kN) 

Design load: 

Nr = 818.31 (kN) Mx =-1.37 (kN*m) My =-2.32 (kN*m) 

Equivalent foundation dimensions: A_ = 1.50 (m) B_ = 1.50 (m) 

Sliding area: 2.25 (m2) 

Foundation/soil friction coefficient: tg(4>) = 0.32 
Cohesion: C = 0.07 (MPa) 

Sliding force value F = 5.40 (kN) 

Value of force preventing foundation sliding: 

- On the foundation level: F(stab) = 416.64 (kN) 

Stabilility for sliding: 77.16 > 1 


Average settlement 


Soil type under foundation: not layered 

Design combination SLS : 1.001+1.002+1.003+1.004+1.005+1.006+1.007+1.008+1.009+1.0010+1.0011+1.0012 

Load factors: 1.00 * Foundation weight 

1.00 * Soil weight 

Weight of foundation and soil over it: Gr = 27.60 (kN) 

Average stress caused by design load: q = 0.36 (MPa) 

Thickness of the actively settling soil: z = 4.50 (m) 

Stress on the level z: 

-Additional: azd = 0.02 (MPa) 

- Caused by soil weight: ozy = 0.11 (MPa) 

Settlement: 

- Original s' = 14 (mm) 

- Secondary s" = 0 (mm) 

-TOTAL S=14(mm) < Sadm = 50 (mm) 
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Safety factor: 3.554 > 1 

Settlement difference 


Design combination 
Load factors: 

Settlement difference: 
Safety factor: 151.9 > 

Rotation 


SLS : 1.001+1.002+1.003+1.004+1.005+1.006+1.007+1.008+1.009+1.0010+1.0011+1.0012 
1.00 * Foundation weight 
1.00 * Soil weight 
S = 0 (mm) < Sadm = 50 (mm) 


About OX axis 

Design combination SLS : 1.001+1.002+1.003+1.004+1.005+1.006+1.007+1.008+1.009+1.0010+1.0011+1.0012 

Load factors: 1.00 * Foundation weight 

1.00 * Soil weight 

Weight of foundation and soil over it: Gr = 27.60 (kN) 

Design load: 

Nr = 818.31 (kN) Mx = -1.37 (kN*m) My = -2.32 (kN*m) 

Stability moment: M s tab = 613.73 (kN*m) 

Rotation moment: M re nv = 1.37 (kN*m) 

Stability for rotation: 446.4 > 1 


About OY axis 

Design combination: SLS : 1.001+1.002+1.003+1.004+1.005+1.006+1.007+1.008+1.009 

Load factors: 1.00 * Foundation weight 

1.00 * Soil weight 

Weight of foundation and soil over it: Gr = 27.60 (kN) 

Design load: 

Nr = 702.36 (kN) Mx = -1.00 (kN*m) My = -2.05 (kN*m) 

Stability moment: M s tab = 526.77 (kN*m) 

Rotation moment: M re nv = 2.05 (kN*m) 

Stability for rotation: 256.5 > 1 
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1.3 Redesign 

1.3.1 Assumptions 

• Exposure : XC1 

• Structure class : S4 

1.3.2 Analysis of punching and shear 

Punching 

Design combination 
Load factors: 

Design load: 

Nr = 1122.12 (kN) 

Length of critical circumference 
Punching force: 

Section effective height 
Reinforcement ratio: 

Shear stress: 

Admissible shear stress: 

Safety factor: 

1.3.3 Required reinforcement 

Condition not met for: Soil capacity 

The reinforcing steel strength exceeds the range of values allowed by the code: - 3.2.2 (3) 
Safety factor of bottom reinforcement in the direction of X axis: 0.00 <1.0 
Safety factor of bottom reinforcement in the direction of Y axis: 0.00 <1.0 

Spread footing: 

bottom: 


ULS : 1.351+1.352+1.353+1.354+1.355+1.356+1.357+1.358+1.359+1.5010+1.5011+1.5012 
1.35 * Foundation weight 
1.35 * Soil weight 

Mx = -1.91 (kN*m) My = -3.18 (kN*m) 

3.22 (m) 

728.29 (kN) 
heff = 0.43 (m) 

p = 0.20 % 

0.53 (MPa) 

1.14 (MPa) 

2.14 > 1 
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ULS : 1.351 + 1.352+1.353+1.354+1.355+1.356+1.357+1.358+1.359+1.5010+1.5011 + 1.5012 
My = 168.58 (kN*m) A sx = 966 (mm2/m) 

ULS : 1.351 + 1.352+1.353+1.354+1.355+1.356+1.357+1.358+1.359+1.5010+1.5011 + 1.5012 
Mx = 106.03 (kN*m) A sy = 769 (mm2/m) 

A smin = 769 (mm2/m) 

top: 

A' sx = 0 (mm2/m) 

A' sy = 0 (mm2/m) 

A s min = 0 (mm2/m) 

Column pier: 

Longitudinal reinforcement A =0 (mm2) A min = 0 (mm2) 

A - 2 * (Asx + Asy) 

Asx = 0 (mm2) Asy = 0 (mm2) 


1.3.4 Provided reinforcement 

Spread footing: 
Bottom: 


Insufficient footing reinforcement 


Pier 

Longitudinal reinforcement 
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2 Material survey: 

• Concrete volume =1.13 (m3) 

• Formwork = 3.00 (m2) 
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Foundation 351 - Calculation Report 


1 Spread footing: Foundation351 Number of identical elements: 1 

1.1 Basic data 


1.1.1 Assumptions 


• Geotechnic calculations according to 

• Concrete calculations according to 

• Shape selection 


BS 8004 

BS EN1992-1-1:2004 NA:2005 
without limits 


1.1.2 Geometry: 



A 

= 1.90 (m) 

a 

= 0.60 (m) 

B 

= 1.50 (m) 

b 

= 0.20 (m) 

hi 

= 0.50 (m) 

e x 

= 0.00 (m) 

h2 

h4 

= 0.00 (m) 

= 0.10 (m) 

e y 

= 0.00 (m) 



a' = 600 (mm) 
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b' = 200 (mm) 

Cnoml = 60 (mm) 
cnom2 = 60 (mm) 

Cover deviations: Cdev = 10(mm), Cdur = 0(mm) 

1.1.3 Materials 


• Concrete 

• Longitudinal reinforcement 

• Transversal reinforcement 

• Additional reinforcement: 

1.1.4 Loads: 


: C20/25 (02); Characteristic strength = 20.00 MPa 
Unit weight = 2501.36 (kG/m3) 

Rectangular stress distribution [3.1.7(3)] 

: type HA 320 Characteristic strength = 320.00 MPa 

Ductility class: 

Horizontal branch of the stress-strain diagram 
: type HA 500 Characteristic strength = 500.00 MPa 

: type Characteristic strength = 460.00 MPa 


Foundation loads: 


Case 

Nature 

Group 

N 

Fx 

Fy 

Mx 

My 




(kN) 

(kN) 

(kN) 

(kN*m) 

(kN*m) 

1 

dead load(Structural) 

351 

627.69 

-3.91 

-2.94 

-0.00 

0.00 

2 

dead load(Non-structural) 

351 

72.95 

-0.03 

0.00 

-0.00 

0.00 

3 

dead load(Non-structural) 

351 

169.25 

-0.10 

0.05 

0.00 

0.00 

4 

dead load(Non-structural) 

351 

26.18 

-0.01 

-0.01 

-0.00 

-0.00 

5 

dead load(Non-structural) 

351 

115.32 

-0.02 

-0.02 

0.00 

0.00 

6 

dead load(Non-structural) 

351 

20.90 

-0.01 

-0.00 

0.00 

0.00 

7 

dead load(Non-structural) 

351 

-0.01 

-0.02 

0.00 

-0.00 

-0.00 

8 

dead load(Non-structural) 

351 

338.51 

-0.02 

-0.07 

-0.00 

0.00 

10 

live load(Category A) 

351 

31.27 

-0.01 

0.00 

0.00 

0.00 

11 

live load(Category A) 

351 

-0.04 

-0.20 

0.15 

-0.00 

-0.00 

12 

live load(Category A) 

351 

211.57 

-0.01 

-0.02 

0.00 

0.00 

9 

dead load(Non-structural) 

351 

59.53 

-14.01 

-0.84 

-0.00 

0.00 


Backfill loads: 

Case Nature Q1 

(kN/m2) 
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1.1.5 Combination list 


1/ 

SLS 

21 

SLS 

3/ 

SLS 

4/* 

ULS 

5/* 

ULS 

6/* 

ULS 

7/* 

ULS 

81 * 

SLS 

91 * 

SLS 

10/* 

SLS 

11/* 

SLS 


1.001 + 1.002+1.003+1.004+1.005+1.006+1.007+1.008+1.009+1.0010+1.0011 + 1.0012 

1.001 + 1.002+1.003+1.004+1.005+1.006+1.007+1.008+1.009 

1.001 + 1.002+1.003+1.004+1.005+1.006+1.007+1.008+1.009+0.8010+0.8011 +0.8012 

1.351 + 1.352+1.353+1.354+1.355+1.356+1.357+1.358+1.359+1.5010+1.5011 + 1.5012 

1.351 + 1.352+1.353+1.354+1.355+1.356+1.357+1.358+1.359 

1.001 + 1.002+1.003+1.004+1.005+1.006+1.007+1.008+1.009+1.5010+1.5011 + 1.5012 

1.001 + 1.002+1.003+1.004+1.005+1.006+1.007+1.008+1.009 

1.001 + 1.002+1.003+1.004+1.005+1.006+1.007+1.008+1.009+1.0010+1.0011 + 1.0012 

1.001 + 1.002+1.003+1.004+1.005+1.006+1.007+1.008+1.009 

1.001 + 1.002+1.003+1.004+1.005+1.006+1.007+1.008+1.009+0.5010+0.5011 +0.5012 

1.001 + 1.002+1.003+1.004+1.005+1.006+1.007+1.008+1.009+0.3010+0.3011 +0.3012 


1.2 Geotechnical design 

1.2.1 Assumptions 

Foundation design for: 

• Capacity 

• Rotation 

• Sliding 

• Sliding with soil pressure considered: 

• Uplift 

• Average settlement 


1.2.2 Soil: 

Soil level: N-, 

Column pier level: N a 

Minimum reference level: N f 

very fine sands 

• Soil level: 0.00 (m) 

•Unit weight: 2141.40 (kG/m3) 


none 


= 0.00 (m) 
= 0.00 (m) 
= -0.50 (m) 
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• Unit weight of solid:2702.25 (kG/m3) 

• Internal friction angle: 18.0 (Deg) 

• Cohesion: 0.07 (MPa) 


1.2.3 Limit states 

Condition not met for: Soil capacity 

The reinforcing steel strength exceeds the range of values allowed by the code: - 3.2.2 (3) 

Safety factor of bottom reinforcement in the direction of X axis: 0.00 <1.0 
Safety factor of bottom reinforcement in the direction of Y axis: 0.00 <1.0 

Stress calculations 

Soil type under foundation: not layered 

Design combination SLS : 1.001+1.002+1.003+1.004+1.005+1.006+1.007+1.008+1.009+1.0010+1.0011+1.0012 

Load factors: 1.00 * Foundation weight 

1.00 * Soil weight 

Calculation results: On the foundation level 

Weight of foundation and soil over it: Gr = 34.96 (kN) 

Design load: 

Nr = 1708.07 (kN) Mx = 1.85 (kN*m) My = -9.18 (kN*m) 

Soil profile parameters: 

C = 0.00 (MPa) 

<|> = 0.0 

y = 0.00 (kG/m3) 

Stress in soil: 

Design soil pressure 
Safety factor: 

Uplift 

Uplift in SLS 
Design combination: 

Load factors: 


0.61 (MPa) 
0.20 (MPa) 
0.3268 > 1 


SLS : 1.001+1.002+1.003+1.004+1.005+1.006+1.007+1.008+1.009 
1.00 * Foundation weight 
1.00 * Soil weight 
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Contact area: s = 3.04 

slim - 1-00 

Sliding 

Design combination SLS : 1.001+1.002+1.003+1.004+1.005+1.006+1.007+1.008+1.009 

Load factors: 1.00 * Foundation weight 

1.00 * Soil weight 

Weight of foundation and soil over it: Gr = 34.96 (kN) 

Design load: 

Nr = 1465.27 (kN)Mx = 1.91 (kN*m) My = -9.07 (kN*m) 

Equivalent foundation dimensions: A_ = 1.90 (m) B_ = 1.50 (m) 

Sliding area: 2.85 (m2) 

Foundation/soil friction coefficient: tg(4>) = 0.32 
Cohesion: C = 0.07 (MPa) 

Sliding force value F = 18.53 (kN) 

Value of force preventing foundation sliding: 

- On the foundation level: F(stab) = 667.05 (kN) 

Stabilility for sliding: 35.99 > 1 

Average settlement 

Soil type under foundation: not layered 

Design combination SLS : 1.001+1.002+1.003+1.004+1.005+1.006+1.007+1.008+1.009+1.0010+1.0011+1.0012 

Load factors: 1.00 * Foundation weight 

1.00 * Soil weight 

Weight of foundation and soil over it: Gr = 34.96 (kN) 

Average stress caused by design load: q = 0.60 (MPa) 

Thickness of the actively settling soil: z = 5.25 (m) 

Stress on the level z: 

-Additional: azd = 0.03 (MPa) 

- Caused by soil weight: ozy = 0.12 (MPa) 

Settlement: 

- Original s' = 26 (mm) 

- Secondary s" = 0 (mm) 

- TOTAL S = 26 (mm) < Sadm = 50 (mm) 
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Safety factor: 

Settlement difference 


1.888 > 1 


Design combination 
Load factors: 

Settlement difference: 
Safety factor: 54.65 > 

Rotation 


SLS : 1.001+1.002+1.003+1.004+1.005+1.006+1.007+1.008+1.009+1.0010+1.0011+1.0012 
1.00 * Foundation weight 
1.00 * Soil weight 
S = 1 (mm) < Sadm = 50 (mm) 


About OX axis 

Design combination SLS : 1.001+1.002+1.003+1.004+1.005+1.006+1.007+1.008+1.009 

Load factors: 1.00 * Foundation weight 

1.00 * Soil weight 

Weight of foundation and soil over it: Gr = 34.96 (kN) 

Design load: 

Nr = 1465.27 (kN)Mx = 1.91 (kN*m) My = -9.07 (kN*m) 

Stability moment: M s tab = 1098.95 (kN*m) 

Rotation moment: M re nv = 1-91 (kN*m) 

Stability for rotation: 574.5 > 1 


About OY axis 

Design combination: SLS : 1.001+1.002+1.003+1.004+1.005+1.006+1.007+1.008+1.009 

Load factors: 1.00 * Foundation weight 

1.00 * Soil weight 

Weight of foundation and soil over it: Gr = 34.96 (kN) 

Design load: 

Nr = 1465.27 (kN)Mx = 1.91 (kN*m) My = -9.07 (kN*m) 

Stability moment: M s tab = 1392.01 (kN*m) 

Rotation moment: M re nv = 9 07 (kN*m) 

Stability for rotation: 153.5 > 1 
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1.3 Redesign 

1.3.1 Assumptions 

• Exposure : XC1 

• Structure class : S4 

1.3.2 Analysis of punching and shear 

Punching 

Design combination 
Load factors: 

Design load: 

Nr = 2342.32 (kN) 

Length of critical circumference 
Punching force: 

Section effective height 
Reinforcement ratio: 

Shear stress: 

Admissible shear stress: 

Safety factor: 

1.3.3 Required reinforcement 

Condition not met for: Soil capacity 

The reinforcing steel strength exceeds the range of values allowed by the code: - 3.2.2 (3) 
Safety factor of bottom reinforcement in the direction of X axis: 0.00 <1.0 
Safety factor of bottom reinforcement in the direction of Y axis: 0.00 <1.0 

Spread footing: 

bottom: 


ULS : 1.351+1.352+1.353+1.354+1.355+1.356+1.357+1.358+1.359+1.5010+1.5011+1.5012 
1.35 * Foundation weight 
1.35 * Soil weight 

Mx = 2.48 (kN*m) My = -12.41 (kN*m) 

3.22 (m) 

1699.57 (kN) 
heff = 0.43 (m) 
p = 0.42 % 

1.25 (MPa) 

1.37 (MPa) 

1.094 > 1 
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ULS : 1.351 + 1.352+1.353+1.354+1.355+1.356+1.357+1.358+1.359+1.5010+1.5011 + 1.5012 
My = 334.93 (kN*m) A sx = 1978 (mm2/m) 

ULS : 1.351 + 1.352+1.353+1.354+1.355+1.356+1.357+1.358+1.359+1.5010+1.5011 + 1.5012 
Mx = 354.83 (kN*m) A sy = 1637 (mm2/m) 


A 

min 


= 769 (mm2/m) 

top: 


A' sx = 0 (mm2/m) 

A' sy = 0 (mm2/m) 

A 

''s min 


= 0 (mm2/m) 

Column pier: 

Longitudinal reinforcement 
A 

Asx 

A =0 (mm2) A min = 0 (mm2) 

= 2 * (Asx + Asy) 

= 0 (mm2) Asy = 0 (mm2) 

Provided reinforcement 



Spread footing: 
Bottom: 




Insufficient footing reinforcement 


Pier 

Longitudinal reinforcement 
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2 Material survey: 

• Concrete volume =1.43 (m3) 

• Formwork = 3.40 (m2) 
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